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Verschlufikappe 

5 Die vorliegcnde Erfindung betrifft VerschluBkappen zum Verschlieflen von 
Behaltern. Insbesondere betrifft die vorliegende Erfindung 
Schraubverschliisse sowohl fur Mehrwegflaschen (MW) und Einwegfla- 
schen (EW) aus dem Material PET als auch fur GDB-Flaschen, die 
kohlensaurehaltige Getranke enthalten. 

10 

Die folgende Erorterung des Anmeldungsgegenstandes und des Standes 
der Technik beschrankt sich auf VerschluBkappen zum Verschlieflen von 
GDB-Getrankeflaschen, urn die Diskussion ubersichtlich zu halten. Es 
wird jedoch ausdrucklich darauf hingewiesen, daB die vorliegende 

15 Erfindung nicht auf VerschluBkappen fur GDB-Getrankeflaschen 
beschrankt ist, sondern sich fiir beliebige Arten von Behaltern eignet, wie 
beispielsweise auch fur Nahrungsmittelbehalter (sogenannte Tupper Ware). 
Ferner ist bevorzugterweise die erfindungsgemafle Verschlufikappe sowohl 
fur Mehrwegflaschen (MW) als auch fur Einwegflaschen (EW) aus dem 

20 Material PET verwendbar, 

VerschluBkappen, mit denen Getrankeflaschen oder ahnliche Behalter 
verschlossen werden konnen, haben weite Verbreitung gefunden. Sie 
mussen dabei gemeinhin unterschiedliche Anforderungen erfiillen. Zum 

2s einen muB die Abdichtung der Getrankeflaschen bzw. Behalter derart 
erreicht werden, dafl das in ihnen enthaltene Getrank im verschlossenen 
bzw. verriegelten Zustand nicht aus dem Behalter austreten kann. 
Handelt es sich bei den abzudichtenden Behaltern um Fliissigkeiten 
enthaltende Flaschen, dann wird diese Anforderung durch die Viskositat 

30 der Fliissigkeit bestimmt. Sind die in den Flaschen enthaltenen Getranke 
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dariiber hinaus mit einem unter Druck stehenden Gas wie z. B. 
Kohlensaure versetzt, dann mufl die Abdichtung dariiber hinaus auch 
gasdicht sein, um das Gas am Austritt aus der Flasche zu hindern. 

5 Um die oben erwahnten Abdichtfiinktionen zu erreichen, weisen 
Verschluflkappen nach dem Stand der Technik eine Vorrichtung zum Ab- 
dicbten des Gefafles oder Behalters auf. Eine bekannte Methode zum 
Abdichten besteht in der Verwendung eines elastischen Dichtungsringes, 
wie er zum Beispiel bei EinmachglSsern Verwendung findet. Bei diesem 

10 Verfahren werden Verschluflkappe und Dichtungsring separat hergestellt 
und nach der Herstellung zusammengefugt Wie leicht zu ersehen ist, ist 
diese Methode durch Herstellung zweier Komponenten kostspielig und 
umstSndlich. Ein weiterer Nachteil dieser Methode ist aus der taglichen 
Anwendung bekannt: Der Gummiring verrutscht relativ leicht und 

is verhindert dadurch die zuverlassige Abdichtung des Behalters. 

Aus diesem Grund wurden bereits Dichtungsringe vorgeschlagen, die als 
integraler Bestandteil der Verschluflkappe ausgebildet worden sind, 
wodurch sich viele Vorteile exgeben. 

20 

Ein derartiges Beispiel ist aus der EP-A-0 580 369 bekannt, die einen 
solchen Einkomponenten-Flaschenverschlufl betrifft. Die Verschluflkappe 
besitzt eine sich vom Kappenkorper nach innen erstreckende 
Dichtungslippe, die integraler Bestandteil der Verschluflkappe ist. Durch 

25 Aufschrauben der Verschluflkappe auf den Behalter wird die Dichtungs- 
lippe durch die Oberseite des Raschenhalses gegen die Innenoberflache 
der Verschluflkappe gedriickL Der Gegendruck der Innenoberflache der 
Verschluflkappe fiihrt zu einer gasdichten Abdichtung des Behalters durch 
die Dichtungslippe. Um ein Festkleben der Dichtungslippe an der Innen- 

30 oberflache der Verschluflkappe zu vermeiden, ist eine Mehrzahl von sich 
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radial nach innen erstreckenden Rinnen vorgesehen, die das Ankleben 
vermeiden sollen. In der EP-A-0 580 369 werden auch Abweichungen 
von den Toleranz-grenzen der Dichtungslippe und der Flaschenhals- 
dimensionen in Betracht gezogen. 

5 

Die Nachteile dieses bekannten Verfahrens iiegen in dem eigentlichen 
Abdichten des Behalters: Im Idealfall steht der gasdichten Abdichtung 
des Behalters nichts im Wege, aber sobald die Oberkante des Behalters 
geringfugige Unebenheiten aufweist und keine vollkommen gleichmaSige 

10 Flache besitzt, was vor allem bei Mehrwegflaschen durch haufige 
Benutzung wahrscheinlich ist, ist eine zufriedenstellende Abdichtung nicht 
mehr moglich. Dariiber hinaus ist zu beachten, daB durch die Anordnung 
der radialen Rinnen bzw. Nuten an der Innenoberflache der 
VerschluBkappe eine gleichmaBige Abdichtung nicht erreicht werden fcann 

15 An den Stellen, an denen an der Innenoberflache der VerschluBkappe 
die Nuten liegen, wird die gewunschte Abdichtung nicht erreicht, da der 
Druck, der durch das Zusammenwirken der Innenoberflache der Kappe 
und der Oberkante des Behalters erzeugt wird, an diesen Stellen geringer 
ist, weil die Rinnen zu einer (hier gewunschten) Deformierung der 

20 Dichtungslippe fuhren- An den Stellen, an denen an der Innenoberflache 
der VerschluBkappe keine Nuten vorhanden sind, ist der Druck grofler, 
was zu einer ungleichmaBigen Abdichtung fiihrt. SchlieBlich wird dadurch, 
daB die Nuten und somit die schwacheren Abdichtungsstellen radial 
angeordnet sind, eine zusatzliche Schwachung der Abdichtung des 

25 Behalters bewirkt, da die Nuten gewisserweise zu einer tTberbriickung 
der Abdichtung fuhren. 

Die Aufgabe der Erfindung besteht somit darin, eine Verbesserung der 
Abdichtung eines Behalters durch eine VerschluBkappe zu ermoglichen, 
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ohne die Herstellung einer solchen VerschluBkappe unnotig zu verkom- 
plizieren oder zu verteuern. 

Diese Aufgabe wird durch die in dem Patentanspruch 1 definierte 
5 VerschluBkappe gelost 

Im einzelnen wird die Abdichtung gemaB der vorliegenden Erfindung 
dadurch erreicht, dafi wenigstens eine Schulter vorgesehen wird, die das 
Dichtungsmittel gezielt gegen die Oberkante des Behalters driickt, 

10 wodurch eine Dichtungszone entsteht, in der das Dichtungsmittel mit 
hohem Druck gegen die Oberkante des Behalters gedriickt wird. Die 
Schulter gemaB dem Patentanspruch 1 ennOglicht eine gezielte Positio- 
nierung der Dichtungslippe auf dem Behalterrand unter einem hohen 
Aiiflagedruck Dieser, zu einer sehr guten Abdichtung fuhrende 

is Verschluflvorgang wird ermoglicht, ohne die VerschluBkappe unnotig zu 
verkomplizieren. 

Die Unteranspriiche sind auf vorteilhafte Weiterbildungen der Erfindung 
gerichtet. 

20 

Patentanspruch 2 beschreibt ein Dichtungsmittel gemafl einer weiteren 
Ausfuhrungsform, das in die Offhung des Behalters eingreift. Auch dieses 
zweite Dichtungsmittel weist eine Schulter auf, die an der Innenseite des 
Behalters anliegt, wodurch eine zweite Dichtungszone erzeugt wird. Durch 
25 die Kombination dieser zwei Dichtungsmittel wird eine besonders 
hochwertige Abdichtung erreicht; dariiber hinaus wird die Abdichtimg des 
Behalters nicht wesentlich gefahrdet, wenn ein Dichtungsmittel fehlerhaft 
sein sollte. 
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Der Anspruch 3 betrifft ein Ausfiihrungsbeispiel, das fiir die Breite der 
Dichtungslippe bestimmte Abmessungen aufweist, die sich in umfangrei- 
chen Vergleichstests als besonders vorteilhaft erwiesen haben. 

s Der Anspruch 4 betrifft ein Ausfiihrungsbeispiel, das eine fiir die 
Abdichtung besonders wirksame Position des Dichtungsmittels bean- 
sprucht. 

Der Anspruch 5 betrifft ein Ausfuhrungsbeispiel, das eine fur die 
10 Abdichtung besonders wirksame Form des Kappenkorpers beansprucht. 

Die Anspriiche 6 und 7 unterscheiden zwei Ausfiihnmgsbeispiele, gemaB 
denen entweder das Dichtungsmittel aus einem separaten Teil hergestellt 
Oder integral mit dem Kappenkorper ausgebildet wird. Das 

is Ausfuhrungsbeispiel, in dem das Dichtungsmittel und der Kappenkorper 
aus einem Material bestehen (integrale Ausbildung), weist den Vorteil 
der einfachen und preiswerten Herstellung auf. In dem 
Ausfiihrungsbeispiel, in dem das Dichtungsmittel und die VerschluBkappe 
aus separaten Teilen hergestellt werden, wird es moglich, die 

20 VerschluBkappe aus einem Material herzustellen, das preiswert und/oder 
wiederverwendbar ist, und das Dichtungsmittel aus einem Material, das 
besondere Dichtungseigenschaften aufweist. 

Die Anspriiche 8 und 9 unterscheiden Ausfiihrungsbeispiele, gemaB denen 
25 Die Dichtungslippe und/oder der Kappenkorper aus einem bestimmten 
Material hergestellt wird, das besondere Eigenschaften aufweist. 

Die Anspriiche 10 und 11 charakterisieren Ausfiihrungsbeispiele, die 
unterschiedliche VerschluBmechanismen aufweisen. Ein Schraubmechanis- 
30 mus findet heutzutage am haufigsten Anwendung, aber ein Bugelver- 
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scMuflmechanismus wird in bestimmten Fallen bevorzugt, wie beispiels- 
weise neuerdings wieder bei Bierflaschen. 

Die Anspriiche 12 und 13 betreffen Ausfuhrungsbeispiele, die unterschied- 
5 liche fur die Abdichtung besonders wirksame Beschaffenheiten der 
Dichtungslippe beanspruchen. 

Der Anspmch 14 betrifft ein Ausfuhrungsbeispiel, das eine fur die 
Abdichtung besonders wirksame Beschaffenheit des Kappenkorpers bean- 
io sprucht 

Die Anspriiche 15 und 16 betreffen Ausffihrungsfonnen, die eine im 
Hinblick auf die Abdichtwirkung besonders vorteilhafte Formgebung der 
Dichtungslamelle betreffen. 



15 



20 



Der Anspruch 17 betrifft eine Verechluflkappe, gemaB der die mit dem 
zu verschlieBenden Behalter zusammenwirkende Oberflache des 
Dichtungsmittels eine schuppenartige bzw. strukturierte Oberflache 
aufweist. Eine derartige Strukturierung weist den Vorteil auf, dafl sie im 
Zusammenspiel mit auf der Oberseite des zu verschlieflenden Behalters 
vorhandenen Unebenheiten zu einem festen Sitz des Dichtungsmittels auf 
der Behalteroberkante fQhrt 



Ein Ausfuhrungsbeispiel der vorliegenden Ernndung wird im folgenden 
25 unter Bezugnahme auf die Zeichnung naher erlautert. Es zeigt: 

Fig. 1 eine Schnittansicht durch eine Verschluflkappe im 

unverschlossenen Zustand, gemaB einer bevorzugten 
Amfuhrungsform; 

30 
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Fig. 2 eine Schnittansicht durch einen zu verschlieBenden Beh£lter, 

Fig. 3 eine Schnittansicht durch die Verschluflkappe im 

verschlossenen Zustand; 

5 

Fig. 4 eine Schnittansicht durch eine Verschluflkappe im 

unverschlossenen Zustand, gemaB einer weiteren bevorzugten 
Ausfiihrungsfonn; 

io In Figur 1 ist eine Verschluflkappe zum losbaren Verschlieflen einer 
Flasche gemaB einer derzeit bevorzugten Ausfiihrungsfonn der vor- 
liegenden Erfindung dargestellt. Die im Folgenden im einzelnen beschrie- 
bene Ausfiihrungsfonn betrifft einen Schraubverschlufl zum Verschlieflen 
einer Flasche, die kohlensaurehaltige Hiissigkeiten enthalten kann. Wie 

is bereits zuvor erwahnt, wird jedoch darauf hingewiesen, dafl die vorliegen- 
de Erfindung nicht auf Schraubverschliisse fur Flaschen beschrankt ist. 
Alternative Ausfuhrungsformen betreffen beispielsweise Dosen, die sich 
fur das Aufbewahren/Einfrieren von Nahrungsmitteln eignen, Einmach- 
glaser, aber auch Verschluflkappen von Behaltern, die nicht im Nahrungs- 

20 mittelsektor eingesetzt werden, wie beispielsweise Farbeimer. 

In Figur 1 ist eine Verschluflkappe in ihrer Ausgangsform in einer 
Schnittansicht daigestellt. Die Verschluflkappe besteht aus einem Kappen- 
korper 10, der ein oberes Deckenteil 18 und ein im wesentlichen zylin- 

25 drisches Seitenteil 19 umfaflt. Das Seitenteil 19 erstreckt sich im we- 
sentlichen senkrecht aus der Ebene des Deckenteils 18. GemaB der in 
Figur 1 dargesteilten Ausfuhrungsform erfolgt der Obergang von dem 
Deckenteil 18 zu dem zylindrischen Seitenteil 19 nicht abrupt (scharfkan- 
tig), sondern mittels eines abgerundeten Ubergangsteiles 20. Es wird 

30 darauf hingewiesen, dafl in der gezeigten Ausfiihrungsfonn das Deckenteil 
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18, das Seitenteil 19 und das Ubergangsteil 20 keine separaten Elemente 
sind, sondern daB sie vielmehr zusammen den Kappenkorper 10 bilden. 

An dem Seitenteil 19 ist ein Schraubgewinde 12 ausgebildet, das als 
s VerschluBmechanismus dient, mittels dem die VerschluBkappe 10 auf dem 
zu verschlieBenden Behalter 100 befestigt wird. Das Schraubgewinde 12 
wirkt mit einem entsprechenden, paarig ausgebildeten Schraubgewinde 112 
(veigl. Fig. 2) auf der Flasche 100 zusammen. Es wird ausdriicklich 
darauf hingewiesen, daB das Schraubgewinde 12 nicht den einzigen 
io moglichen VerschluBmechanismus fiir den zu verschlieBenden Behalter 
darstellt. Alle moglichen anderen Arten von an sich bekannten 
VerschluBmechanismen sind gleichfalls geeignet, wie etwa 
Biigelverschlusse, in Aunsnehmungen eingreifende Nasen - bzw. Schultern, 
etc 

15 

Wie man der Figur 1 entnehmen kann, wird gemaB der bevorzugten 
Ausfuhrungsform der vorliegenden Erfindung an dem Seitenteil 20 innen- 
liegend ein Dichtungsmittel 11 in Form einer radial umlaufenden 
Dichtungslippe 13 voigesehen. Die Dichrungslippe 13 hat eine lange 

20 keilformige Form. Im Ruhezustand (dh. in dem Zustand, in dem die 
VerschluBkappe keinen Behalter verschlieBt) erstreckt sich die Dichtungs- 
lippe 13 vom Ubergangsteil 20 her nahezu waagrecht, vorzugsweise 
jedoch mit einer geringen Neigung hin zum Mittelpunkt der VerschluB- 
kappe. In einer besonders bevorzugten Ausfuhrungsform betragt die 

25 Neigung 41° bis 48° gegen die Horizontal^ urn die Entformung zu 
erleichtern (vergL Fig. 4). Die Breite B der Dichtungslippe 13 wird 
vorzugsweise so gewahlt, daB das innenliegende Ende der Dichtungslippe 
13 im verschlossenen Zustand im wesenthchen biindig mit dem oberen 
Flaschenrand 104 abschlieBt (vgl. Figur 3). In einem besonders bevorzug- 

30 tes Ausffihrungsbeispiel (vergl. Fig. 4) iiegt die Breite B vorzugsweise im 
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Bereicb zwischen 3,8 und 4,5 cm. Dadurch wird erreicht, daB die gesam- 
te Oberkante 104 der Flasche 100 durch die kreisformig im Kappenkor- 
per 10 umlaufende Dichtungslippe 13 im wesentiichen vollstandig beauf- 
schlagt wird, wenn der Kappenkorper 10 auf die Flasche 12 aufge- 

5 schraubt ist. Die keilformige, lange, diinne Dichtungslippe 13 paflt sich 
in ihrer Profilierung an unterschiedliche Flaschenhalse an, wenn wahrend 
des VerschlieBvorgangs normale Drehmomente auf die VerschluBkappe 
ausgeiibt werden. Insbesondere erfolgt eine Profilanpassung an der Ober- 
kante 104 des Flascbenhalses sowohl oben auBen als auch oben innen. 

10 Das ProfiJ der Dichtungslippe 13 kann sich an jeden Krizmmungsradius 
anpassen. Der Flaschenhals einer Mehrwegflasche ist mit 20,7 mm gerin- 
ger als bei der Einwegflasche. deren Innendurchmesser 21,6 mm betragt. 
In beiden Fallen legt sich die Dichtungslippe 13 auch nach innen in den 
Flaschenhals hinein. Im Endergebnis sitzt die erfindungsgemaBe Ver- 

is schlufikappe unter alien denkbaren Umgebungsbedingungen dicht auf der 
Flasche, 

Die oben beschriebene Neigung des Dichtungslippe 13 in seiner Ruhe* 
lage ist an die Neigung der Oberflache 104 der Flasche 100 aus der 

20 horizontalen Ebene heraus angepasst. wie man im einzelnen der Figur 2 
entnehmen kann. Wie aus dieser Figur deutlich wird. weiflt die 
Oberkante 104 der Flasche 100 eine (hier aus Veranschaulichungsgriinden 
vergroBert dargestellte) Neigung aus der horizontalen Ebene H heraus 
auf, die mit S angedeutet ist. Es wird darauf hingewiesen, daB in Ab- 

2s hangigkeit des zu verschlieBenden Behalters unterschiedliche Ausgestaltun- 
gen der jeweiligen Oberflache 104 gewahlt werden konnen. GemaB der 
erfingungsgemaBen Lehre wird vorzugsweise die Neigung bzw. Formge- 
bung der Dichtungslippe 13 jeweils an die gewahlte Oberflachenform des 
zu verschlieBenden Behalters angepaBt. 

30 
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Von besonderer Bedeutung zur Errielung des erfindungsgemaBen Erfolgs 
ist weiterhin die Dichtungslippe 13 mit einem bestimmten Dickenprofil 
vorzusehen, das mit deni Bezugszeichen D in Figur 1 angedeutet ist. 
Umfangreiche Veigleichstests, in denen das Abdichtverhalten der Ver- 

5 schluBkappe mit unterschiedlich dicken Dichtungslippen getestet worden 
ist, haben gezeigt, dafl die Dichtungslippe 13 vorzugsweise an ihrer 
Wurzel 3/10 mm bis 7/10 mm stark ist und an ihrer Spitze eine Dicke 
von nicht mehr als 5/10 mm und nicht weniger als 2/10 mm haben 
sollte, und gemaB einer besonders bevorzugten Ausfuhrungsform zwischen 

w 2/10 mm und 4/10 mm. Diese Werte haben sich fur zu verschlieflende 
GDB-Glasflaschen unter Verwendung der iiblichen Plastikmaterialien fiir 
den Kappenkorper 10 als besonders vorteilhaft erwiesen. Fur andere 
VerschluBkappen, die grdBere oder kleinere Behalter zu verschlieflen 
haben, ergeben sich entsprechend skalierte Werte. 

15 

Dariiber hinaus weist die Dichtungslippe 13 eine spezielle schuppenartige 
Stmktur auf, die mit den Unebenheiten auf der Oberkante 104 der 
Flasche 100 zusammenwirkt, urn so ein besseres Abdichten der Flasche 
zu bewirken. 

20 

In den bislang diskutierten Ausgangsfonnen der vorliegenden Erfindung 
bestand der Kappenkorper 10 aus einem einzelnen Element, mit dem die 
Dichtungslippe 13 integral ausgebildet ist. GemaB einer weiteren bevor- 
zugten Ausfuhrungsform der vorliegenden Erfindung ist es gleichfalls 

25 moglich, die Dichtungslippe 13 auf einem separaten, ringformigen Ele- 
ment auszubilden und diesen je nach Bedarf in den Kappenkorper 10 
einzusetzen. Die Fbtierung dieses vorzugsweise flexiblen Ringes kann 
entweder durch Verklemmung oder Verklebung erfolgen. Vorzugsweise 
umfafit der separat einzusetzende Ring gemaB dieser Ausfuhrungsform 

30 nicht nur die Dichtungslippe, sondern dariiber hinaus auch die unten 
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noch naher zu beschreibende Innenflache 18' der Verschlufikappe und/- 
oder die elastische Lamelle 16. Eine derartige Ausfiihrungsform hat den 
Vorteil, dafl die erfindungsgemaflen Dichtungsmittel 11, 13, 16 auch als 
"Nachriistsatz" in bestehende Schraubverschliisse eingefuhrt werden kon- 
s nen. 

Die Dichtungsmittel 11 ist bei einer bevorzugten Ausfuhrungsfbrm so an- 
geordnet, dafl eine Kamzner 33 zwischen dem Deckenteil 18 und dem 
Seiteoteil 19 des Verschluflkorper und der dunnen, keilfdnnigen Dich- 
10 tungslippe, also von der Dichtungslippe aus gesehen oben auflen, entsteht. 
Diese Kammer 33 stellt einen Anpassungsspielraum fur verschiedene Fla- 
schenhalsdurchmesser bereit und unterstiitzt somit eine sichere Abdich- 
tung des jeweiligen Behalters. 

is In Fig. 4 ist eine weitere besonders bevorzugte Ausfuhrungsfbrm der 
Verschlufikappe dargestellt, bei der das Dichtungsmittel 11 gemafi der 
erfindungsgemafien Lehre an der Innenflache 18' eine wellenformige 
Struktur aufweist, wobei einzelne konzentrisch angeordnete, ringformige 
Schultern 34a-f urn das Deckenteil 18 herumlaufen. Ferner weist die 

20 Innenflache 18' der Verschlufikappe eine Schrage von 0 t 5° bis 3° gegen- 
iiber der Horizontalen auf und ist wellenfonnig gerippt, wie sich aus Fig. 
4 ergibt. Diese Schultern 34 sind derartig angeordnet, dafl die Dich- 
tungslippe 13 im verschlossenen Zustand auf ihnen aufliegt und durch sie 
gegen die Oberkante 104 der Flasche 100 gepresst wird. Der Abstand 

2s zwischen den Schultern 34a-f ist vorzugsweise so gew^hlt, dafl sie alle 
auf der Oberkante 104 der Flasche 100 aufliegen; in anderen Worten, 
wird der Radius R s der konzentrisch umlaufenden Schultern vorzugsweise 
so gewahlt, dafl die auflerste Schulter 34a (Fig. 4) bzw. 14 (Fig. 1) sich 
benachbart zu der Aussenkante der Flasche 100 befindet, wohingegen 

30 sich die innerste Schulter 34f (Fig. 4) bzw. 15 (Fig, 1) benachbart zu der 
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Innenkante der Flasche 100 befindet GemaB einer besonders bevorzugten 
Ausfuhrungsform liegt der Radius R s der konzentrisch umlaufenden 
Schultern 34a-f im Bereich von 16,5 mm bis 18,5 mm, der Radius Rj 
der konzentrisch umlaufenden Schulter 15 bei 17,5 mm.. 

s 

Wie man insbesondere der Figur 1 entnehmen kann. weisen die 
Schultern 14 und 15 unterscbiedliche Hdhen H lt H, auf. Der 
Hohenunterschied H 2 - Hj wird erfindungsgemaB so gewahlt, daB sich 
unter Beriicksichtigung des Gefalles S der Flaschenoberflache 104 (vgl. 

10 Figur 2) ein gleichmafliger Druck auf die Oberkante 104 der Flasche 100 
im verschlossen Zustand einstellt. Wie man insbesondere der Figur 4 
entnehmen kann, sind die HShen der Schultern 34 bei dieser Ausfuh- 
rungsform erfindungsgemaB so gewahlt, daB sich das Dichtungsmittel 11 
im verschlossenen Zustand gleichsam an die Oberkante 104 der Flasche 

is 100 anschmiegt und diese sicher abdichtet. Die Schultern 34a-f bei dieser 
Ausfuhrungsform, wie auch die zwei Schulter 14 und 15 des Ausfuhrungs- 
beispiels, das in Fig. 1 dargestellt ist, iiben dabei einen gleichmaBigen 
Druck auf die Dichtungslippe 11 aus, der in Folge der geringen wirken- 
den Oberflache der Schultern vergleichsweise hoch ist. In Zusammenspiel 

20 mit der an der unteren Seite der Dichtungslippe vorgesehenen Schuppen- 
struktur und den Unebenheiten auf der Oberkante 104 der Flasche 100 
wind somit eine sichere und zuverlassige Abdichtung erreicht. 

GemaB einer weiteren bevorzugten Ausfuhrungsform der vorliegenden 
25 Erfindung wird neben der Dichtungslippe 11 auch eine sich senkrecht 
vom Deckenteil 18 erstreckende, elastische Lamelle 16 vorgesehen, die 
sich im Ruhezustand senkrecht nach unten erstreckt (vergl. Fig. 1). Die 
Dichtungslamelle 16 lauft gleichfalls konzentrisch zur Mittellinie M des 
KappenkSrpers, wobei die Innenkannte einen Radius R x und die 
» Aussenkannte einen Radius R 2 aufweist Die Radien und R 2 sind 
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derart gewfihlt, daB die Dichtungslamelle 16 im Ruhezustand unmittelbar 
benachbart zur Dichtungslippe 11 verlauft, gemaS einer besonders 
bevorzugten Ausfuhningsform betragt der Radius Rj 15,4 mm und Radi- 
us R 2 16,8 mm. 

5 

Gemafl der erfindungsgemafien Lehre ist die Dichtungslamelle 16 mit 
einer Scbulter 17 ausgestattet, deren hochster Punkt sich im Ruhezustand 
des Kappenkorpers 10 im Wesentlichen auf einer Zylinderoberflache 
zusammen mit dem freien Ende der Dichtungslipppe 13 befindet. Der 

io Radius der Schulter 17 betragt vorzugsweise 0,25 mm und ist so gewahlt, 
dafi die Dichtungslamelle 16 vom hochsten Punkt der Schulter 17 zur 
Spitze der Lamelle 16 unter einem Winkel a lauft. Umfangreiche 
Vergleichstests haben gezeigt, daS der Winkel a vorzugsweise nicht mehr 
als 35° und nicht weniger als 25° haben sollte, und gemafl einer 

is besonders bevorzugten Ausfiihrungsform 28° haben sollte, Diese Werte 
haben sich fur zu verschlieflende Glasflaschen unter Verwendung der 
ublichen Plastikmaterialien fur den Kappenkdrper 10 als besonders 
vorteilhaft erwiesen. Fiir andere VerschluBkappen, die groBere oder 
kleinere Behalter zu verschlieBen haben, ergeben sich entspiechend 

20 skalierte Werte. 

Wie man im einzelnen der Figur 3 entnehmen kann, wirkt die Schulter 
17 der Dichtungslamelle 16 mit der Innenseite der Flasche 100 im 
verschlossenen Zustand zusammen, wobei durch Betatigung des 
25 VerschluBmechanismus 12 die Dichtungslamelle 16 aus ihrer Ruhelage 
abgelenkt und zum Flascbeninneren hin verbogen wird. Genau wie bei 
den Schultern 14 bzw. 34a-f wird durch die kleine wirksame Oberflache 
der Dichtungslamelle 16 (die im Wesentlichen durch den Kuppenbereich 
der Schulter 17 vorgegeben ist) ein vergleichsweise hoher Abdichtdruck 
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erreicht, der durch das Riickstellmoment der abgelenkten 
Dichtungslamelle 16 definiert wild. 

Die erfindungsgemafle VerschluQklappe kann aus verschiedenen Materia- 
5 lien heigestellt werden. Wird das Dichtungsmittel 11 (zusammen mit den 
Schultern 14 bzw. 34a-f und der elastischen Lamelle 16) als integrator 
Bestandteil der Verschluflkappe vorgesehen, eignet sich insbesondere Poly- 
etbylen als Kappenmaterial. Wird das Dichtungsmittel 11 als separat 
herzustellendes Element vorgesehen, kann fur den Kappenkorper 10 
io WeiBblech verwendet werden, und fur das auf einem Dichtungsring 
befestigte Dichtungsmittel 11 oder fur den Kappenkorper 10 Polyethylen. 

Zum Schlufl der Beschreibung werden wichtige Aspekte der vorliegenden 
Erfindung in der Form der folgenden Klauseln A zusammengefaflt: 

15 

Al. VerschluBkappe zum losbaren Verschlieflen eines Behalters, 



mit 



a) einem Kappenkorper (10), der zu dem zu verschliefien- 
den Behalter (100) paarig ausgebildet ist; 



20 



b) einem Verschluflmechanismus (12), der den Behalter 
(100) mit dem Kappenkorper (10) losbar verschlieBt; 



25 



c) einem Dichtungsmittel (11), das mit einer Oberkante 
(104) des Behalters (100) zusammenwirkt, um diesen 
beim Verschlieflen des Verschluflmechanismusses (12) 
abzudichten, dadurch gekennzeichnet, dafl 



30 



d) wenigstens eine, am Kappenkorper (10) ausgebildete 
Schulter (14 oder 15) vorgesehen ist, die der Oberkan- 
te (104) des Behalters (100) gegenuberliegt und mit 
der das Dichtungsmittel (11) zusammenwirkt, wenn der 
Verschluflmechanismus (12) betatigt wird. 
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Verschlufikappe nach Klausel 1, dadurch gekennzeichnet, 
dafi desweiteren eine sich von der Innenseite des Kappen- 
korpers (10) im wesentlichen scnkrecht in die Offhung des 
Behalters (100) erstreckende elastische Lamelle (16) vor- 
gesehen ist, die eine Lamellenschulter (17) aufweist, welche 
an der Innenseite des Behalters (100) anliegt, wenn der 
Verschlufimechanismus (12) betatigt wird. 

VerschluCkappe nach Klausel 1 oder 2, dadurch gekenn- 
zeichnet, dafi das Dichtungsmittel (11) aus einer am Kap- 
penkorper (10) befestigten Dichtungslippe (13) besteht, die 
benachbart zu der Oberkante des Behalters (100) verlauft 
und die eine Breite (B) aufweist, die im wesentlichen der 
Dicke (D) der Oberkante (104) des Behalters (100) ent- 
spricht. 

Verschlufikappe nach einem der vorigen Klauseln, dadurch 
gekennzeichnet, dafi zwei Schultern (14, 15) vorgesehen 
sind, die zum Innern des Kappenkorpers (10) bin eine 
zunehmende Hohe (H x , H 2 ) aufweisen, wobei der Hohen- 
unterschied zwischen den zwei Schultern an die Form der 
Oberkante (104) des Behalters (100) angepaflt ist. 

Verschlufikappe nach einem der vorigen Klauseln, dadurch 
gekennzeichnet, dafi der Kappenkorper (10) aus einem 
Deckenteil (18) und einem sich zu dem Deckenteil (18) 
senkrecht erstreckenden Seitenteil (19) besteht und das 
Dichtungsmittel innen an einem Ubergangstcil (20) befestigt 
ist, das den Deckenteil (18) mit dem Seitenteil (19) ver- 
bindet. 
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A6. VerschluBkappe nach einem der Klauseln 1 bis 5, dadurch 

gekennzeichnet, da6 das Dichtungsmittel (11) aus einem in 
den Kappenkorper (10) separat einzusetzenden Teil geformt 
ist 

A7. VerschluBkappe nach einem der Klauseln 1 bis 5, wobei 

das Dichtungsmittel (11) integral mit dem Kappenkorper 
(10) ausgebildet ist. 



w A8. VerschluBkappe nach einem der Klauseln 1 bis 7, dadurch 

gekennzeichnet, daB Polyethylen als Material fur den Kap- 
penkorper (10) Verwendung findet. 

A9. VerschluBkappe nach einem der Klauseln 1 bis 7, dadurch 

15 gekennzeichnet, dafl Weiflblech als Material fiir den Kap- 

penkorper (10) Verwendung findet. 



A10. VerschluBkappe nach einem der vorigen Klauseln, dadurch 

gekennzeichnet, daB der VerschluBmechanismus (12) ein 
20 Schraubmechanismus ist. 

AIL VerschluBkappe nach einem der Klauseln 1 bis 9, dadurch 

gekennzeichnet, daB der VerschluBmechanismus (12) ein 
BugelverschluBmechanismus ist. 

23 

All VerschluBkappe nach einem der vorigen Klauseln, dadurch 

gekennzeichnet, daB die Dicke des Dichtungsmittels (11) an 
der Stelle, an der es mit einer Oberkante (104) des Behal- 
ters (100) zusammenwirkt, im Bereich zwischen 2/10 mm 
30 und 5/10 mm liegt. 
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A13. VerschluBkappe nach einem der vorigen Klauseln, dadurch 

gekennzeichnet, dafl die Dicke (D) des Dichtungsmittels 
(11) an der Stelle, an der es mit einer Oberkante (104) 
des Behalters (100) zusammenwirkt, im Bereich zwischen 
5 2/10 mm und 3/10 mm liegt. 

A14. VerschluBkappe nach einem der vorigen Klauseln, dadurch 

gekennzeichnet, daB die Innenkante der Dichtungslamelle 
(16) mit der Aussenkante, die eine Verbindung zwischen 
io der Spitze der Dichtungslamelle (16) und der Schulter (17) 

herstellt, einen Winkel or bildet, der im Bereich zwischen 
25° und 35° liegt. 

A15. VerschluBkappe nach einem der vorigen Klauseln, dadurch 

is gekennzeichnet, daB die Innenkante der Dichtungslamelle 

(16) mit der Aussenkante, die eine Verbindung zwischen 
der Spitze der Dichtungslamelle (16) und der Schulter (17) 
herstellt, einen Winkel or bildet, der 28° betragt 

20 A16. VerschluBkappe nach einem der vorigen Klauseln, dadurch 

gekennzeichnet. dafi das Dichtungsmittel (11) auf seiner mit 
der Oberkante (104) des Behalters (100) zusammenwirken- 
den Oberflache (15) mit einer schuppenartigen Struktur 
versehen ist. 

25 

Die Aspekte lassen sich auch anhand der folgenden Klauseln B charak- 
terisieren: 

Bl. VerschluBkappe zum losbaren VerschlieBen eines Behalters, 

mit 
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a) einem Kappenkdrper (10), der zu dem zu verschlieflen- 
den Behalter (100) paarig ausgebildet ist; 

b) einem Verschluflmechanismus (12), der den Behalter 
(100) mit dem Kappenkorper (10) iosbar verschlieBt; 

5 c) einem wenigstens zwei Schultern (14,15) umfassendes 

Dichtuogsmittel (11), die mit einer Oberkante (104) des 
Behalters (100) zusammenwirkt, urn diesen beim Ver- 
schliefiea des Verschlufimechanismusses (12) abzudich- 
ten und wobei eine weiter innen liegende Schulter (15) 

10 eine groliere Hohe (H2) besitzt als eine weiter auflen- 

liegende Schulter (14, HI), dadurch gekennzeichnet, 
dafi 

d) das Dichtungsmittel (11) des weiteren eine geneigte 
Dichtungslippe (13) umfasst, die 

u - eine Breite (B) hat, die im wesentlichen der Dicke 

der Oberkante (104) des Behalters (100) entspricht, 
an der Stelle, an der sie mit der Oberkante (104) 
des Behalters (100) zusammenwirkt, eine Dicke 
(D) im Bereich zwischen 2/10 mm und 5/10 mm 

20 aufweist, und 

eine schuppenartige Struktur auf der Oberflache 
aufweist, die mit der Oberkante (104) des Behal- 
ters (100) zusammenwirkt. 



25 B2. VerschluBkappe nach Klausel 1, dadurch gekennzeichnet, 

dafi desweiteren eine sich von der Innenseite des Kappen- 
korpers (10) im wesentlichen senkrecht in die Offaung des 
Behalters (100) erstreckende elastische Lamelle (16) vor- 
gesehen ist, die eine Lamellenschulter (17) aufweist, welche 
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an der Innenseite des Behalters (100) anliegt, wenn der 
Verschluflmechanismus (12) betatigt wird. 



B3. Verschluflkappe nach einem der Klauseln 1 oder 2, dadurch 

5 gekennzeichnet, daB der Kappenkdrper (10) aus einem 

Deckenteil (18) und einem sich zu dem Deckenteil (18) 
senkrecbt erstreckenden Seitenteil (19) besteht und die 
Dichtungslippe (13) innen an einem Obergangsteil (20) 
befestigt ist, das den Deckenteil (18) mit dem Seitenteil 
10 (19) verbindet. 



B4. Verschluflkappe nach einem der Klauseln 1 bis 3, dadurch 

gekennzeichnet, daft das Dichtungsmittel (11) aus einem in 
den Kappenkdrper (10) sepaiat einzusetzenden Teil gefonnt 
is ist 



B5. Verschluflkappe nach einem der Klauseln 1 bis 3, wobei 

das Dichtungsmittel (11) integral mit dem Kappenkdrper 
(10) ausgebildet ist. 

20 

B6. Verschluflkappe nach einem der Klauseln 1 bis 5, dadurch 

gekennzeichnet, daft Polyethylen als Material fur den Kap- 
penkdrper (10) Verwendung findet. 

25 B7. Verschluflkappe nach einem der Klauseln 1 bis 5, dadurch 

gekennzeichnet, dafi Weifiblech als Material fur den Kap- 
penkdrper (10) Verwendung findet. 
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B8. Verschluflkappe nach einem der Klauseln 1 bis 7, dadurch 

gekennzeichnet, dafi der Verschlufimechanismus (12) ein 
Schraubmechanismus ist. 



5 B9. Verschluflkappe nach einem der Klauseln 1 bis 7, dadurch 

gekennzeichnet, daB der VerschluBmechanismus (12) ein 
Bugelverschluflmechanismus ist. 

BIO. Verschluflkappe nach einem der Klauseln 1 bis 9, dadurch 

10 gekennzeichnet, dafi die Dicke (D) der Dichtungslippe (13) 

an der Stelle, an der es mit einer Oberkante (104) des 
Behalters (100) zusammenwirkt, im Bereich zwischen 2/10 
mm und 3/10 mm liegt 

is B1L Verschlufikappe nach einem der Klauseln 2 bis 10, dadurch 

gekennzeichnet, dafi die Innenkante der Dichtungslamelle 
(16) mit der Aussenkante, die eine Verbindxmg zwischen 
der Spitze der Dichtungslamelle (16) und der Schulter (17) 
hersteilt, einen Winkel a bildet, der im Bereich zwischen 

20 25° und 35° liegt 



B12. Verschluflkappe nach einem der Klauseln 2 bis 11, dadurch 

gekennzeichnet, dafl die Innenkante der Dichtungslamelle 
(16) mit der Aussenkante, die eine Verbindung zwischen 
25 der Spitze der Dichtungslamelle (16) und der Schulter (17) 

hersteilt, einen Winkel or bildet, der 28° betragt. 



Die wesentlichen Aspekte der vorliegenden Erfindung konnen ferner noch 
durch die folgenden Klauseln C gekennzeichnet werden: 

30 
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CI. Verschlufikappe zum losbaren Verschlieflen eines Behalters, 

tnit 

a) einem Kappenkorper (10), der zu dem zu verschlieflen- 
den Behalter (100) paarig ausgebildet ist; 
s b) einem Verschluflmechanismus (12), der den Behalter 

(100) mit dem Kappenkorper (10) losbar verschlieflt; 

c) einem Dichtungsmittel (11), das mit einer Oberkante 
(104) des Behalters (100) zusammenwirkt, urn diesen 
beim Verschlieflen des Verschluflmechanismusses (12) 

io abzudichten, dadurch gekennzeichnet , dafl 

d) das Dichtungsmittel (11) eine geneigten, keilfonnigen 
Dichtungslippe (13) umfasst, die eine Breite (B) auf- 
weist, die im wesentlichen grofler als die Dicke der 
Oberkante (104) des Behalters (100) ist, und wobei die 

15 Innenflache des Dichtungsmittels 11 an der Stelle, an 

der es mit der Dichtungslippe 13 zusammenwirkt, eine 
wellenformig, gerippte Struktur aufweist. 

C2. Verschlufikappe nach Klausel 1, dadurch gekennzeichnet, 

20 dafl desweiteren eine sich von der Innenseite des Kappen- 

korpers (10) im wesentlichen senkrecht in die Offnung des 
Behalters (100) erstreckende elastische Lamelle (16) vor- 
gesehen ist, die eine Lamellenschulter (17) aufweist, welche 
an der Innenseite des Behalters (100) anliegt, wenn der 
25 VerschluBmechanismus (12) betatigt wird. 

C3. Verschlufikappe nach Klausel 1 oder 2, dadurch gekenn- 

zeichnet, dafl die Dichtungslippe (13) eine Breite (B) auf- 
weist, die im wesentlichen der Dicke (D) der Oberkante 
30 (104) des BehaLlters (100) entspricht. 
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C4. VerschluBkappe nacb einem der Klauseln 1 bis 3, dadurch 

gekennzeichnet, daB der Kappenkorper (10) aus einem 
Deckenteil (18) und einem sich zu dem Deckenteil (18) 
senkrecht erstreckenden Seitenteil (19) besteht und das 
5 Dichtungsmittel (11) innen an einem Ubeigangsteil (20) 

befestigt ist, das den Deckenteil (18) mit dem Seitenteil 
(19) verbindet. 

C5. VerschluBkappe nach einem der Klauseln 1 bis 4, dadurch 

10 gekennzeichnet, daB der Deckenteil (18) eine Schrage von 

0,5° bis 3° aufweist 

C6. VerschluBkappe nach einem der Klauseln 1 bis 5, dadurch 

gekennzeichnet, daB das Dichtungsmittel (11) aus einem in 
is den Kappenkorper (10) separat einzusetzenden Teil geformt 

ist. 

C7. VerschluBkappe nach einem der Klauseln 1 bis 5, wobei 

das Dichtungsmittel (11) integral mit dem Kappenkorper 
20 (10) ausgeObildet ist 

C8. VerschluBkappe nach einem der Klauseln 1 bis 7, dadurch 

gekennzeichnet, daB Polyetbylen als Material fur den Kap- 
penkorper (10) Verwendung findet. 

25 

C9. VerschluBkappe nach einem der Klauseln 1 bis 7, dadurch 

gekennzeichnet, daB WeiBblech als Material fur den Kap- 
penkorper (10) Verwendung findet. 
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10 



CIO. VerschluBkappe nach inem der Klauseln 1 bis 9, dadurch 

gekennzeichnet, da£ der VerschluBmechanismus (12) ein 
Schraubmechanismus ist 

Cll. VerschluBkappe nach einem der Klauseln 1 bis 9, dadurch 

gekennzeichnet, daB der Verschluflmechanismus (12) ein 
Biigelverschluflmechanismus ist. 

C12. VerschluBkappe nach einem der Klauseln 1 bis 11, dadurch 

gekennzeichnet, daB die Dicke (D) der Dichtungslippe (13) 
an der Spitze im Bereich zwischen 2/10 mm und 4/10 mm 
liegt und an ihrer Wurzel im Bereich zwischen 3/10 mm 
und 7/10 mm liegt 



is C13. VerschluBkappe nach einem der Klauseln 1 bis 12, dadurch 

gekennzeichnet, daB die Dichtungslippe 13 um 41° bis 48° 
gegen die Horizontale geneigt ist 



C14. VerschluBkappe nach einem der Klauseln 1 bis 13, dadurch 

gekennzeichnet, daB eine Kammer 33 zwischen dem Dek- 
kenteil 18 und dem Seitenteil 19 des VerschluBkorper und 
der diinnen, keilformigen Dichtungslippe angeordnet ist, um 
einen Anpassungsspielraum bereitzustellen. 



20 



25 CIS. VerschluBkappe nach einem der Klauseln 1 bis 14, dadurch 

gekennzeichnet, daB die Innenkante der Dichtungslamelle 
(16) mit der Aussenkante, die eine Verbindung zwischen 
der Spitze der Dichtungslamelle (16) und der Schulter (17) 
herstellt, einen Winkel a bildet, der im Bereich zwischen 

30 25° und 35° liegt. 
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C16. Verschluflkappe nacb einem der Klauseln 1 bis IS, dadurch 

gekennzeichnet, dafl die Inncnkante der Dichtungslamelle 
(16) mit der Au&senkante, die eine Verbindung zwischen 
der Spitze der Dichtungslamelle (16) und der Schulter (17) 
s herstellt, einen Winkel or bildet, der 28° betragt. 

C17. Verschluflkappe nach einem der vorigen Klauseln, dadurch 

gekennzeichnet, dafi das Dichtungsmittel (11) auf seiner mit 
der Oberkante (104) des Behalters (100) zusammenwirken- 
to den Oberflache (15) mit einer schuppenartigen Struktur 

versehen ist. 
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Patentanspruche 



Verschluflkappe zum losbaren Verschlieflen eines Behalters, mit 

einem Kappenkorper (10), der zu dern zu verschlieQenden Be- 
halter (100) paarig ausgebildet ist; 

einem Verschluflmechanismus (12), der den Behalter (100) mit 
dem Kappenkorper (10) 16sbar verschlieflt; 

einem Dichtungsmittcl (11), das mit einer Oberkante (104) des 
Beh&lters (100) zusammenwirkt, urn diesen beim Verschlieflen 
des Verschluflmechanismusses (12) abzudichten, dadurc h 
gekennzeichnet, d a fl 

das Dichtungsmittel (11) eine geneigten, keilformigen Dichtungs- 
lippe (13) umfasst, die eine Breite (B) aufweist, die im 
wesentlichen grofler als die Dicke der Oberkante (104) des 
Behalters (100) ist, und wobei die Innenflache des Dichtungs- 
mittels 11 an der Stelle, an der es mit der Dichtungslippe 13 
zusammenwirkt, eine wellenformig, gerippte Struktur aufweist. 

Verschluflkappe nach Anspruch 1, dadurch gekennzeichnet, dafl 
desweiteren eine sich von der Innenseite des Kappenkdrpers 
(10) im wesentlichen senkrecht in die Offhung des Behalters 
(100) erstreckende elastische Lamelle (16) vorgesehen ist, die 
eine Lamellenschulter (17) aufweist, welche an der Innenseite 
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des Behfilters (100) anliegt, wenn der Verschluflmechanismus 
(12) betatigt wird. 

3. Verschluflkappe nach Anspruch 1 oder 2, dadurch gekennzeich- 
s net, dafi die Dichtungslippe (13) eine Breite (B) aufweist, die 

im wesentlichen der Dicke (D) der Oberkante (104) des Behal- 
ters (100) entspricht. 



4. Verschluflkappe nach einem der Anspriiche 1 bis 3, dadurch 
io gekennzeichnet, dafi der Kappenkdrper (10) aus einem Decken- 

teil (18) und einem sich zu dem Deckenteil (18) senkrecht 
erstreckenden Seitenteil (19) besteht und das Dichtungsmittel 
(11) innen an einem Obergangsteil (20) befcstigt ist, das den 
Deckenteil (18) mit dem Seitenteil (19) verbindet 

15 

5. Verschluflkappe nach einem der Anspriiche 1 bis 4, dadurch 
gekennzeichnet, dafi der Deckenteil (18) eine Schrage von 0,5° 
bis 3° aufweist. 



20 6. Verschluflkappe nach einem der Anspriiche 1 bis 5, dadurch 
gekennzeichnet, dafi das Dichtungsmittel (11) aus einem in den 
Kappenkorper (10) separat einzusetzenden Teil geformt ist. 

7. Verschluflkappe nach einem der Anspriiche 1 bis 5, wobei das 
25 Dichtungsmittel (11) integral mit dem Kappenkorper (10) ausge- 

Obildet ist. 



8. Verschluflkappe nach einem der Anspriiche 1 bis 7, dadurch 
gekennzeichnet, dafl Polyethylen als Material fur den Kappen- 
30 korper (10) Verwendung findet. 
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9. VerschluBkappe nach einem der Anspriiche 1 bis 7, dadurch 
gekennzeichnet, daB WeiBblech als Material fiir den Kappenkor- 
per (10) Verwendung findet. 

5 10. VerschluBkappe nach einem der Anspriiche 1 bis 9, dadurch ge- 
kennzeichnet, daB der Verschluflmechanismus (12) ein Schraub- 
mechanismus ist 

11. VerschluBkappe nach einem der Anspriiche 1 bis 9, dadurch 
io gekennzeichnet, daB der VerschluBmechanismus (12) ein Biigel- 

verschluBmechanismus ist 

12. VerschluBkappe nach einem der Anspriiche 1 bis 11, dadurch 
gekennzeichnet, daB die Dicke (D) der Dichtungslippe (13) an 

15 der Spitze im Bereich zwischen 2/10 mm und 4/10 mm liegt 

und an ihrer Wurzel im Bereich zwischen 3/10 mm und 7/10 
mm liegt. 

13. VerschluBkappe nach einem der Anspriiche 1 bis 12, dadurch 
20 gekennzeichnet, daB die Dichtungslippe 13 um 41° bis 48° gegen 

die Horizontal geneigt ist. 

14. VerschluBkappe nach einem der Anspriiche 1 bis 13, dadurch 
gekennzeichnet, daB eine Kammer 33 zwischen dem Deckenteil 

25 18 und dem Seitenteil 19 des VerschluBkorper und der diinnen, 

keilformigen Dichtungslippe angeordnet ist, um einen Anpas- 
sungsspielraum bereitzustellen. 

15. VerschluBkappe nach einem der Anspriiche 1 bis 14, dadurch 
30 gekennzeichnet, daB die Innenkante der Dichtungslamelle (16) 
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mit der Aussenkante, die eine Verbindung zwischen der Spitze 
der Dichtungslamellc (16) und der Schulter (17) herstellt, einen 
Winkel a bildet, der im Bereich zwischen 25° und 35° liegt. 

VerschluBkappe nach einem der Anspriiche 1 bis 15, dadurch 
gekennzeichnet, dafi die Innenkante der Dichtungslamelle (16) 
mit der Aussenkante, die eine Verbindung zwischen der Spitze 
der Dichtungslamelle (16) und der Schulter (17) herstellt, einen 
Winkel a bildet, der 28° betragt. 

VerschluBkappe nach einem der vorigen Anspriiche, dadurch 
gekennzeichnet, dafi das Dichtungsmittel (11) auf seiner mit der 
Oberkante (104) des BehSlters (100) zusammenwirkenden Ober- 
flache (15) mit einer schuppenartigen Struktur versehen ist 
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SELF-CENTERING CONTAINER CLOSURE 

The present invention relates to a self-centering container 
5 closure particularly of the type adapted for utilisation with 
a gaseous liquid. 

Container closures moulded in one piece from a plastics 
material are well known in the art* One such is disclosed in 

10 our earlier European Patent No. 013 6088 which relates to a 
container closure moulded in one piece from a plastics 
material and comprising a top (or crown) , a dependent skirt 
the radially inner surface of which is formed with screw 
thread, a surface which is flared in a direction away from the 

15 top being formed on the internal surface of the skirt where 
it joins the top, and an annular resilient flexible fin 
extending downwardly and outwardly from the underside of the 
top at a position spaced regularly inwardly in said flared 
surface and having a length such as to permit at least its 

20 portion adjoining its free edge to lie against said flared 
surface when the fin is deformed outwardly by the rim of the 
neck of a container to which the closure is to be applied. 

Whereas closures of this type work satisfactorily but there 
25 remains the problem of centralising the cap on the container 
in a really reliable way and of preventing "cocking" which is 
occasioned during capping. During capping it is difficult to 
ensure that the plane of the crown becomes perpendicular to 
the axis of the container neck prior to rotation. This is not 
30 always possible during high speed capping and accordingly a 
problem arises when the caps are screwed rapidly onto the 
container necks. Whereas a certain tolerance in the screw- 
thread portions can allow a degree of "cocking" to be 
corrected during capping, it is relatively easy to destroy the 
35 closures during the capping procedure due to this defect. 
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Container closures including downwardly depending internal 
bore seals are also known in the art. The purpose of these 
arrangements is to enable a cap to be rapidly screwed onto a 
container neck such that the rim of a container neck seals 
5 against the underside of the crown, whereas the internal bore 
of the container neck is in sealing contact with the bore seal 
annulus . 

In a full bottle of a carbonated beverage as the temperature 
10 rises, gas tends to come out of solution and to increase the 
gas pressure in the container. This tends to force the 
underside of the crown of container closure upwardly thereby 
overcoming the lateral pressure exerted on the inner face of 
the prior art bore seals and thereby allows a fluid path to 
15 open up between the outer face of the bore seal and the inner 
face of the container neck towards the rim. Simultaneously 
a doming effect impairs the seal between the underside of the 
crown and the rim of the container neck. Accordingly gaseous 
escape paths are generated and gas escapes from the container. 
20 The consumer can therefore be left with a "flat" contents. 
This effect is accentuated if scratches are present on the rim 
of the container neck because these also tend to allow gas to 
escape. This is an especial problem with recycled containers. 

25 The present invention has as its object the alleviation of 
these problems by providing closures of the foregoing general 
type provided with means for self-centering during capping and 
means for alleviating the problem of cocking. 

30 In a further aspect of the present invention, the invention 
also provides means for reducing the incidence of doming. The 
arrangement of the invention can also reduce the possibility 
of successful , tampering because the closure is retained 
substantially coaxial in the container neck. 

35 

The invention is characterised by a continuous or 
discontinuous locat r annulus depending downwardly from the 
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under surface of the crown and disposed radially inwardly of 
the fin annulus, the locator annulus extending downwardly by 
a distance greater than that of the fin and having an outer 
diameter just smaller than the inner diameter of the container 
5 neck with which it is to be used. The distance may be up to 
100% longer than the corresponding distance from the underside 
of the crown to the fin. 

The fin may be bulbous at its remote end and may be provided 
10 with a neck contact surface inclined inwardly and upwardly 
towards the crown for contact in use with the outer rim of the 
container neck. Preferably the central point of an 
articulation portion of the fin is located along a line 
parallel to the axis of the closure and within the outer one 
15 half of the diameter of the container neck with which the 
closure is to be used. In a preferred embodiment, the central 
point of the articulation portion is within the outer one 
third or even one quarter of the diameter of the container 
neck. 

20 

The articulation portion may have a radial thickness greater 
than one quarter of the radial thickness of the bulbous fin. 
This means that when the closure has been centered on the neck 
by operation of the locator annulas, the inclined surface of 

25 the bulbous fin contacts the outer rim of the container neck 
and, since the closure is rotating and since the bulbous fin 
is a relatively strong annulus, the inclined surface thereof 
tends to further ensure centering of the closure prior to and 
during deformation. By this means, "cocking" is alleviated 

30 since contact under rotation tends to locate the closure in 
its correct orientation perpendicular to the axis of the 
closure. 

The angle of the inclined plane of the bulbous fin is 
35 preferably between about 35° and 55° and most preferably about 
45° relative to the axis of the container closure. 
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The remote end of the locator annulus may be chamfered or th 
radially outer remote end thereof may be inwardly and 
downwardly inclined so as to present an outwardly and upwardly 
inclined surface to the inner rim of the container neck. 

5 Preferably the upper end of the inclined plane of the locator 
annulus terminates at or adjacent a notional plane horizontal 
to the axis of the closure which is also generally coincident 
with the lower end of the inclined contact surface of the 
bulbous fin. Thus, the two mutually opposed inclined planes 

0 respectively of the bulbous fin and the locator annulus 
operate sequentially upon a container rim. The angle of the 
inclined plane of the locator annulus is preferably 25° to 35° 
relative to the axis of the container closure. 

5 It will also be appreciated that the positioning of the 
locator annulus radially inwardly of the fin has the effect 
of strengthening the crown against "doming". Thus a 
combination of the fin (preferably bulbous) and the locator 
annulus is particularly effective in resisting doming and its 

0 effects on the seal achievable by the fin outboard thereof. 
The closures of this type are most preferably made by 
injection moulding. 

The invention will now be described, by way of illustration 
5 only with reference to the accompanying drawings which show 
in Figures 1 and 2 fragmentary elevations illustrating the 
closures in accordance with the present invention prior to, 
and on application. 

0 The closure 10 is moulded in one piece from a resilient 
plastics material and has a top (crown) 11 and a dependent 
skirt 12 formed with an internal screw thread 13 and external 
knurling 14. A corner region 15 at the upper end of the skirt 
is thickened and has a conically flared internal surface 16 

5 extending at an angle of about 30° from the axis of the 
closure 10. Spaced radially inwardly of the surface 16 is a 
resilient bulbous fin 18 which extends from an articulation 
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point 26 on the under side of the top 11. The bulbous fin 18 
thus depends downwardly from the articulation point 26. The 
radially inner surface 27 extends generally parallel to the 
plane of the skirt 12 whereas the radially outer portion 28 
5 of the bulbous fin is curved generally radially outwardly and 
downwardly to define at its remote end an outer sealing 
portion 19. The outer sealing portion is conjoined to the 
inner radially inner surface 27 by means of an inclined plane 
25 having an angle of about 45°. 

10 

Closures of this type may be produced, preferably by injection 
moulding, with or without a tamper evident band. Preferably 
the skirt terminates in a plurality of frangible bridges 34 
supporting a tamper evident band 35 for cooperation with a 
15 plain security band 36 on the outer neck portion of a 
container neck 20 in the usual way. 

In use, the container closure 10 is applied to a neck 20 of 
a container so that the rim 21 of the container neck moves 

20 upwardly as in Figure l to adopt the position shown in Figure 
2. As it does so, the inclined plane 25 of the bulbous fin 
18 comes into contact with the outer rim portion 22 of the 
container neck 20 while the closure 10 is being rotated during 
the capping operation. This has the subsequent effect of 

25 assisting in a centering action such that the axis of the 
container closure and the container neck become coaxial with 
more certainty. Further rotation of the container closure 10 
relative to the container neck 20 causes the container neck 
to move upwardly relative to the container closure to adopt 

30 the position shown in Figure 2. It will be noted in that the 
articulation of point 26 is disposed approximately one third 
of the radial distance between the inner and outer surface of 
the container ijeck such that the bulbous fin 18 is deformed 
radially outwardly to seal between the inclined surface 25 and 

35 conically flared internal surface 16. At the same time, 
because of this radial displacement, there is a piv tal f rce 
applied to the internal surface of the crown closur which 
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tends to resist doming in conjunction with th 1 cator annulus 
30 referred to below. 



Arrangements of the foregoing type are used with the main 
5 feature of the invention shown in Figures 1 and 2, i.e. the 
locator annulus 30. Disposed radially inwardly of the bulbous 
fin 18, the locator annulus 30 has a external diameter 32 
which is just smaller than the inner diameter of the internal 
surface 29 of the container neck. The locator annulus 30 is 
10 provided therefore with a radially inner face 31, a radially 
outer face 32, said radially outer face 32 culminating towards 
its remote end in an annular inclined plane 33 which extends 
upwardly and outwardly towards the inner face of the container 
neck 29. 

15 

In use during the capping procedure, the inner rim portion 23 
which is radiused comes into contact with the inclined plane 
of the locator annulus 33 which has the effect of centering 
the container closure on the container neck. As the cap is 

20 rotated, there is relative movement between the container neck 
20 and the closure io such that it adopts the position shown 
in Figure 2. Because the locator annulus is not intended as 
a seal but essentially and primarily as a locator means, the 
sealing effect is to be found between the outer rim portion 

25 22 and the bulbous fin 18. The effect of this is that because 
the closure 10 is correctly orientated relative to the 
container neck 20 the problems of "cocking 11 and centering are 
correctly addressed. 

30 Further and probably as importantly, because the locator 
annulus is disposed in-board of the bulbous fin, it tends to 
strengthen the central portions of the crown 11. This resists 
doming. 

35 The locator annulus 30 has the further effect of r taining the 
closure coaxially upon the container neck thus resisting 
tamp ring. 
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It will thus be seen that during application of the closure 
10 to the container neck 20, the rim of the container 21 first 
comes into contact with the inclined surface 33 of the locator 
annulus 30 prior to any contact of the bulbous fin 18. This 
5 tends to center and directly orientate the closure relative 
to the container neck. Subsequently the outer rim portion 22 
of the container neck 20 comes into contact with the inclined 
plane 25 which has a further centering and anti-cocking action 
as a primary factor with the secondary effect of causing the 
10 bulbous fin 18 to articulate at the point 26 as such that the 
surface 28 comes into contact with the conically flared 
internal surface 16 thereby causing effective sealing. 

It will also be appreciated that by virtue of the relative 
15 thickness of the bulbous fin 18 taken with the effects of the 
locator annulus, a more effective seal is provided than 
previously. The locator annulus also tends to absorb all 
lateral forces of application generated by the combination of 
the application of force and the helical angle of the 
20 container/closure threads. This ensures that none of these 
forces impinge upon the bulbous fin 18 such that the same is 
inconsistently engaged with the container. 

The locator annulus and the stiffness of the closure crown 
25 together have the effect that any doming of the crown under 
pressure will only take place within the circumference of the 
locator annulus 30. This has two effects. In the first place 
it reduces the effects of doming upon the bulbous fin 18 thus 
ensuring that the fin does not get pulled out of sealing 
30 engagement with the container during cases of extreme doming. 
Further the locator ring acts as a stiffening rib which 
resists and reduces the degree of doming exerted by the 
internal force, This tends to reduce storage problems when 
the containers are stacked. 

35 

This invention is particularly desirable when applying a 
closure to returnable containers where there is a risk of 
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possible damag t the outside corner/ surface of the container 
which might provide a leakage path past the bulbous fin seal 
in high temperature storage conditions where doming can be 
expected. 

5 

The inventive closures are preferably made by injection 
moulding of high density polyethylene plastics materials. The 
locator annuius is intended to have no sealing properties and 
hence needs to be used in conjunction with a primary seal for 
10 example as hereinbefore set forth. 

The invention provides therefore a closure as hereinbefore set 
forth and an assembly thereof with container closure. 
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CLAIMS: 

1. A container closure moulded in one piece from a plastics 
material and comprising a crown 11 , a dependent skirt 12, the 

5 radially inner surface of which is formed with a screw thread 
13, a surface 16 which is flared in a direction away from the 
top being formed on the internal surface of the skirt where 
it joins the crown and an annular resilient fin 18 extending 
downwardly and outwardly from an articulation position 26 on 

10 the underside of the top at position spaced radially inward 
of said flared surface having a length such as to permit at 
least its portion adjoining its free edge to lie against the 
flared surface 16, wherein the fin is deformed outwardly by 
the top of the neck of the container to which the closure is 

15 to be applied, 

characterised by a continuous or discontinuous locator annulus 
30 depending downwardly from the undersurface of the crown 11 
and disposed radially inwardly of the fin 18 , the locator 
annulus extending downwardly by a distance greater than the 

20 fin 18 and having an outer diameter just smaller than that of 
the inner diameter of the container neck 20 with which it is 
to be used. 

2. A container closure as claimed in claim 1 characterised 
25 in that the fin 18 is bulbous at its remote end and is 

provided with a rim contact surface 25 inclined inwardly and 
upwardly toward the crown for contact in use with the outer 
rim 22 of the container neck 20, and wherein the fin is 
bulbous and the central point of articulation 26 of the 
30 bulbous fin 18 is located along a line parallel to the axis 
to the closure and within the outer one half of the diameter 
of the container neck 20 with which it is to be used. 

3. A container according to either preceding claim wherein 
35 the central point of articulati n 26 is locat d within the 

outer one third of the container neck diameter. 
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4. A closure according to any preceding claim wherein the 
articulation portion has a radial thickness greater than one 
quarter of the radially thickness of the bulbous portion of 
a fin 18. 

5 

5. A closure according to any preceding claim wherein the 
inclined surface of the bulbous fin at an angle to the axis 
of the closure of 35° to 55°. 

10 6. A closure according to any of claims 1 to 5 wherein the 
distance between the underside of the crown and the remote end 
of the locator annulus 30 is up to 100% longer than the 
distance between the underside of the crown and the remote tip 
19 of the fin 18. 

15 

7. A closure according to any of claims 1 to 6 wherein the 
remote end of the locator annulus 30 terminates in an 
outwardly and upwardly inclined portion 33 to present an 
outwardly and upwardly inclined surface to the inner rim 23 

20 of the container neck 20 during capping. 

8. A closure according to claim 7 wherein the upper end of 
the inclined portion of the locator annulus terminates at or 
adjacent a notional plane horizontal to the axis of the 

25 closure which plane is below or coincident with, the free end 
19 of the bulbous fin 18. 

9. A closure according to claim 8 wherein the mutually 
opposed inclined planes respectively of the locator annulus 

30 33 and the bulbous fin 25 are adapted to operate sequentially 
on opposite sides of the rim 21 during capping. 

10. A closure according to any of claims 1 to 9 wherein the 
angle of the inclined plane 33 of the locator annulus 30 is 

35 25° to 35° relative t th axis f the closure. 
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11. A closure according to any preceding claim wherein the 
skirt portion terminates in a plurality of frangible bridges 
supporting a tamper evident band for cooperation with a plain 
security band on the outer neck portion of the container. 

5 

12. A closure according to any preceding claim made by 
injection or compression moulding. 

13 . An assembly of a container having a screw threaded neck 
10 and a closure according to any one of the preceding claims. 
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[57] ABSTRACT 

The stop device for cap threads is preferably applicable 
to plastic caps which are coupled by screwing on the 
corresponding neck of a bottle containing liquids. 

The device consists of a thickening or projection (8) 
provided in the inner part of the cap (1), specifically in 
the intersection part between the side surface of said cap 
and the bottom of the same. When the cap (1) is 
screwed on the neck of the bottle this thickening (8) 
stops against the first thread (2') which the neck of the 
bottle has, constituting an obstacle resistant enough to 
prevent the cap (1) in its last screwing phase from con- 
tinuing screwing on the neck. 

8 Claims, 1 Drawing Sheet 
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STOP DEVICES FOR CAP THREADS 

This is a continuation of application Sen No. 492,977, 
filed Mar. 12, 1990 now abandoned. 5 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a stop device for cap 
threads, which has been conceived and made in order to 10 
prevent the cap from screwing beyond some pre-estab- 
lished limits. 

The stop device is applicable to the type of caps made 
out of plastic and which screw on a neck of bottles 
which preferably contain carbonated products, such as 15 
soft drinks and the like. 

2. Description of the Related Art 

By exerting a moderate rotating force while screwing 
a plastic cap onto a bottle neck, the resistance of the 
threads of the bottle and of the cap itself becomes ex- 20 
ceeded after reusing the cap several times and the so- 
called state of a "crossed thread" is reaohed. Thus, the 
cap and the bottle become useless. Further, on occa- 
sions the contents or the carbon dioxide leak and this 
has corresponding negative consequences. 25 

In view of this, some standards of quality were set 
down which should be met by this type of cap. These 
standards of quality established some minimal forces 
which all caps used to seal bottles for liquids should 
resist. 30 

Now then, due to the nature of the material used to 
make caps, it is unquestionable that at certain tempera- 
tures the required standards of quality can be met on the 
basis of a specific size and design of the cap. Above a 
certain temperature, and due to the nature of the mate- 35 
rial, the same force as before will now cause in these 
conditions of higher temperature the thread to no 
longer fit properly. 

Therefore, cap manufacturers have been forced to 
oversize the whole and this involves technical and eco- 40 
nomic inconvenience. 

SUMMARY OF THE INVENTION 

The cap of the invention includes a stop device which 
definitively solves the problems cited above and all of 45 
this without the temperature having an influence on the 
greater or lesser effectiveness of the system. 

In this sense, the stop that the cap has remains placed 
at the pitch of the thread of the neck of the bottle, pre- 
venting the cap from continuing to screw before a side 50 
overforce on the threads is reached. 

The stop device is applicable to plastic caps, and 
specifically to those that form a cap type body with an 
inner thread for its coupling to the inner thread of the 
bottle. The cap is conveniently provided on its bottom 55 
edge with the respective sealing ring, which includes a 
tooth which interlocks in a transversal rib of the bottle. 

Likewise, this cap has an inner ring-shaped flange or 
partition for its adjustment to the mouth of the bottle. In 
other words, the top edge of the bottle remains inserted 60 
between the flange or concentric partition and the side 
surface of the oap. 

As to the stop device itself, the same consists of a 
thickening located in the inner contour of the cap, pref- 
erably in correspondence with the inner edge estab- 65 
lished between the bottom and the flap or inner flange 
of the cap. This is all for the purpose of keeping the 
thickening placed at the pitch of the first single thread 



2 

of the neck of the bottle. The thickening determines an 
obstaole resistant to the turning of the cap in the last 
screwing phase. 

Preferably, the stop covers an arc of approximately 
75* and its inner radius has to be less than half of the 
outer diameter of the thread of the neck of the bottle. 

In order to complement the description which is 
going to be made hereinafter and for the purpose of 
providing a better understanding of the characteristics 
of the invention, reference is made to the accompanying 
drawings and following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a sectional view, according to a verti- 
cal and diametrical plane of the cap coupled to the neck 
of a bottle. The oap includes the stop device made in 
accordance with the invention. 

FIG. 2 shows a .sectional view, in accordance with a 
horizontal plane across section lines 2 — 2 of FIG. 1, in 
other words, perpendicular to the axial axis of the 
whole which constitutes the coupling between the cap 
and the neck of the bottle, prior to engagement. 

FIG. 3 shows a sectional view as in FIG. 2 across 
section lines 3 — 3 of FIG. 1, but after engagement 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a plastic cap I that is screwed on the 
corresponding single thread 2 provided on the neck of 
a bottle 3, with the particular feature that the latter is to 
contain liquids, such as soft drinks or the like. 

The cap is conventionally complemented, in corre- 
spondence with its bottom edge, with a sealing ring 4 
provided with a ring-shaped tooth 5, which interlooks 
in the transversal rib 6 of the bottle 3. In the bottom of 
the cap there is a flap or concentric partition 7, between 
which and the inside side surface of the cap fits the top 
edge of the neck of the bottle 3. 

The stop device consists of a thickening 9 provided in 
correspondence with the inner contour of the cap 1, 
preferably in the inner edge established between the 
bottom and the flap or concentric partition 7, as one oan 
see very well in the left part of FIGS. 1 and 2. 

FIG. 3 shows engagement of the thickened portion 8 
and bottle neck thread portion 2, along most of the 
length of the thickened portion 8. 

The thickening 8 is placed at the pitch of the first 
section 2' of the thread 2 of the neck of the bottle 3, 
determining an obstacle resistant to the turning of the 
cap in the last screwing phase. Further, this thickening 
8 covers an arc of approximately 75* and has a bottom 
inner radius half the outer diameter of the thread 2 of 
the neck of the bottle 3. 

In this way, when the cap 1 is screwed on the neck of 
the bottle 3, a point will be reaohed in which the first 
section of the thread 2' will be at the thickening 8, im- 
peding its advance until reaching a resistance such that 
the force needed to continue screwing on the cap by 
hand exceeds that which is established as the quality 
standard. 

In order to reach such a resistance, it follows that the 
thickened portion or thickening 8 engages an increasing 
area of the bottle thread as the oap oontinues to be 
screwed onto the bottle neck beyond an extent of 
threadable engagement where sealing takes place. As 
engagement of this increasing area takes place, resis- 
tance increases against further turning of the cap on the 
bottle neck until reaching the resistance which satisfies 
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the standard of quality, e.g., that which prevents the cap cap and bottle threads would be in a crossed thread 

from reaching a relative position on the bottle neck state. 

where the cap and bottle threads would be in a crossed 2. An apparatus as in claim 1, further comprising a 

thread state. sealing ring on said cap and a transverse rib on said 

Logically, the force is borne only by the thickening 8 5 bottle neck which sealtngly engage each other as soon, 

and by the first section 2* of the thread 2 corresponding as said extent of said threadable engagement is reached, 

to the bottle 3, all in such a way that the threads of the 3. An apparatus as in claim 2, wherein said sealing 

bottle and of course the ones of the cap will not bear ring includes a ring-shaped tooth which engages with 

any side overpressure. This attains an indefinite dura- said transversal rib. 

tion of the sealing of the cap and a guaranteed conserv- 10 4. An apparatus as in claim 2, wherein said thickened 
ing of the contained liquid, also avoiding all risks of portion extends about an inner circumference of said 
leakage. cap by an arc of approximately 75 degrees, said thick- 
I claim: ened portion having an inner radius which is less than 
1. An apparatus which impedes screwing beyond an half an outer diameter of the thread on the bottle neck, 
extent of threading engagement, comprising: 15 5. An apparatus as in claim 2, where said cap includes 
a cap threaded inside at a pitch that is threadably base and skirt portions, said skirt portion extending 
engageable with a pitch of an engaging thread on a from said base portion, said threads of said cap being on 
bottle neck; said skirt portion, said sealing means- including a flange 
means for sealing said cap to a mouth of a bottle as which projects from said base portion at a location 
soon as said cap threadably engages said bottle 20 radially inside of said skirt portion, said flange being 
neck by an extent of threadable engagement, said against an inner circumference of a mouth of the bottle 
cap being manually screwable further onto said neck as said cap is screwed onto said bottle neck to said 
bottle neck beyond said extent; and extent, 
means for impeding further screwing of said cap onto 6. An apparatus as in claim 1, wherein said cap in- 
said bottle neck when screwing beyond said extent, 25 eludes base and skirt portions, said skirt portion extend- 
said impeding means including a thickened portion ing from said base portion, said threads of said cap being 
projecting from said cap into a position where said on said skirt portion, said sealing means including a 
thickened portion engages an increasing area of the flange which projects from said base portion at a loca- 
thread on the bottle neck as said cap continues to tion radially inside of said skirt portion, 
be screwed beyond said extent so as to increase 30 7. An apparatus as in claim 6, wherein said thickening 
resistance against further turning of said cap on extends between said skirt portion and said flange, 
said bottle neck until reaching a resistance which 8. An apparatus as in claim 1, wherein said thickened 
prevents said cap from being manually turned any portion extends about an inner circumference of said 
further and which prevents said cap from reaching cap by an arc of approximately 75 degrees, 
a relative position on said bottle neck where said 35 * * * * * 
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[57] ABSTRACT 

A negative-pressure-resistible leakage-proof bottle cover, 
wherein a leakage-proof gasket is disposed. A circular main 
body of the leakage-proof gasket is stuck onto inner top face 
of a cover body, wherein an extended positioning circum- 
ferential edge is commensurate with a confining stopper of 
the cover body. The bottom face of the leakage-proof gasket 
is extended to form an infiltration resister, whereof the open 
end is further extended in out- and- up direction to form an 
infiltration-resisting ring. At a lower portion of the cover 
body, an anti-tampering ring is arranged, wherein a plurality 
of seamless cutting lines is round-set and a bridge point is 
formed in each of the seamless cutting lines. In the anti- 
burglar ring, a plurality of protruded stopping pieces is 
disposed, wherein between two neighboring protruded stop- 
ping pieces, a consecutive wall is extended from an inner 
edge of the anti-tampering ring, and further, the consecutive 
wall is pinched by and connected to two neighboring pro- 
truded stopping pieces. 

1 Claim, 5 Drawing Sheets 
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NEGATIVE-PRESSURE-RESISTIBLE cover body, wherein a bridge point is formed in each cutting 

LEAKAGE-PROOF BOTTLE COVER line. In the anti-tampering ring, a plurality of protruded 

stopping pieces are formed and a consecutive wall is pro- 

BACKGROUND OF THE INVENTION vided between to neighboring protruded stopping pieces 

™ . . , . . . 5 extending from an inner edge of the anti-tampering ring. 

The invention relates to a bottle cover and, more & ° r ° & 

particularly, to the structure of a negative -pressure -resistible BRIEF DESCRIPTION OF THE DRAWINGS 
leakage-proof bottle cover. 

~_ . # f , t#1 . . FIG. 1 is a perspective view of a known common bottle 

The structure of a common bottle cover is shown in FIGS. * v 

1 and 2. A plurality of threads are formed at an inner edge 10 

of a cover body serving as a female connector to match those FIG 2 is a sectional view showing the combination of a 

on a bottle mouth serving as a male connector for a firm known botlle cover and a bottle mouth - 

engagement. In the cover body, an anti-tampering ring is FIG. 3 is an exploded perspective view of the invention, 

provided at a lower position and a leakage-proof gasket is FIG 4 is a perspective view of the invention, 

provided on an inner top face. 15 FIG 5 is a sectional view along the line 5—5 in FIG. 4. 

The leakage-proof gasket is circular and formed from an FIG 6 is a sectional view showing the combination of the 

elastomer that is processed from thermoplastic materials. It mve ntion and a bottle mouth, 
is designed thicker at the circumference than at the center. 

The circumferential portion is bent downward and is slightly DETAILED DESCRIPTION OF THE 

extended and converged to form a single circular edge to 20 PREFERRED EMBODIMENT 

deform at protrusions on an inner wall of the bottle body for A u ■ ^t^c 1 .i_ u c *i_ . r ^ m 

. . . r , . , - . 4 . ' As shown in FIGS. 3 through 6, the structure of a bottle 

positioning when the leakage-proof gasket is pressed onto f4 , . . t ^ . , , - A 

f, . f , * , * 1 cover 01 the invention mainly comprises a cover body 10, an 

the inner top face of the bottle cover. . . , , , , r . * An 4 . ' . * 

r integral molded anti-tampenng rmg 40 at a lower portion of 

This known leakage-proof gasket has a disadvantage in the body 10, a confining stopper 11 viewed as a 

that the gasket is thickened at its circumference, and since 25 triangular protrusion in cutaway section on an inner wall 

both the contact faces of the gasket and the top edge of a near me top cnd of the body 10 and a plurality of 

bottle mouth are planer, a relatively larger torque force will threads 12 0D a s id e wall of the cover body 10 corresponding 

be required for sealing the bottle mouth. It is rather a with a p i ura ii ty D f threads 22 formed along an outer side of 

inconvenient, or even harmful to a user. In case a bottle filled a bottle mouth 2 \ 0 f a bottle body 20 

with a beverage at 85* Cor "higher becomes cold a negative 30 A kaka f ket 3Q fe made ff0m aQ ^ 

pressure will be created in Uie bottle, so mat air will intimate materia i a material different from that of the 

cover body 10, 

into the bottle. This is why a common bottle cover cannot and havi a drculaf main bod 31 at out£r 
withstand the effect of negative -pressure. corresponding to the inner diameter at the top of the cover 
The integral molded anti-tampering ring located around body 10 . Gasket 30 is disposed on an inner top face of the 
the open end of the cover body with a relatively smaller cover body 10. The circumferential edge of the circular main 
inner diameter than that of the opening, connects to the body 31 & ^ and extended downward to form a position- 
cover body via intermittently spaced gaps and strips. Several mg circumferential edge 32, wherein an inner plain face 321 
choke fins are round-set at an inner side of the anti- ^ substantially perpendicular to the circular main body 31, 
tampering ring for clutching at the bottom edge of threads while an outer side face 322 is sloped to match the confining 
formed at an outer side of the bottle mouth. The thickness of 4U stopper 11. When the leakage-proof gasket is pressed onto 
the anti-tampering ring is about equal to that of the cover tne inner top face of the integral molded cover body 10, the 
body, and, when sealing, the ring is subjected to downward s i op ed face 322 corresponds with the confining stopper 11 
and outward pressures from the cover body and threads at f or purpose of positioning. The bottom face of the leakage- 
the bottle mouth. It cannot pass smoothly over the threaded proof gasket 30 is located at a position corresponding to that 
section and may become deformed and torn. The intermit- 45 0 f an inner edge of the bottle mouth 21 and is extended 
tently spaced strips are liable to be broken. downward to form an infiltration resister 33, which is further 

SUMMARY OF THE INVENTION ilS °? e ° t en , d ™ an ° utward an / u P ward 

direction to form an infiltration- resisting ring 34. 

The invention provides a negative -pressure- resistible 50 A plurality of seamless cutting lines 401 are provided 

leakage-proof gasket equipped bottle cover, wherein the between an anti-tampering ring 40 and the cover body 10, 

leakage-proof gasket offers a function of dual-stage leakage- and a bridge point 41 is provided between each two seamless 

proofing and negative -pressure -resisting. cutting lines 401. The anti-tampering ring 40 being slightly 

Another objective of the invention is to provide a negative longer than the cover body 10 in inner diameter, but thinner 

pressure -resistible leakage-proof gasket equipped bottle 55 in thickness, is extended from an inner face at its open end 

cover and, wherein the anti-tampering ring is located at in an inwardly and upwardly direction to form a plurality of 

lower portion of the bottle cover where it cannot be easily stopping pieces 42. 

broken. A plurality of consecutive walls 421 with same thickness 

To realize the above objects of the invention, there is as that of the protruded stopping pieces 42 are extended from 

provided on the inner top face of the cover body, a leakage- 60 inner edge of the anti-tampering ring 40. Each consecutive 

proof gasket circular gasket having a positioning circumfer- wall 421 connects two neighboring protruded stopping 

ential edge commensurate with a confining stopper in the pieces 42 side by side to form a serial root connection, 

cover body. An infiltration resister is extended downward In sealing the cover body 10 to the bottle mouth 21, the 

from a bottom face of the gasket for a length, then bent in top edge of the bottle mouth 21 engages and deforms the 

an outwardly and upwardly direction to form an infiltration- 65 infiltration-resisting ring 34 and urges same toward the 

resisting ring. An anti-tampering ring with a plurality of infiltration resister 33. After sealing is made, the top edge of 

seamless cutting lines is provided at a lower portion of the the bottle mouth 21 will locate at a position between the 
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positioning circumferential edge 32 and the infiltration 
resister 33. Meanwhile, the outer edge of the bottle mouth 21 
engages intimately against the plain face 321 at the inner 
side of positioning circumferential edge 32, and the 
infiltration-resisting ring 34 sticks firmly against the inner 5 
wall of the bottle mouth 21 due to the elastic restoring force 
of ring 34. The ends of the protruded stopping pieces 42 are 
urged against the lowest position of the thread section of the 
bottle mouth 21. 

Due to a dual connection of the protruded stopping pieces 10 
42 to the cover body 10, including root connection to the 
inner edge of the cover body 10 and a mutual connection via 
the consecutive walls 421, the construction will not be 
broken or destroyed easily by a squeezing or pulling force 
during sealing of the cover body 10 onto the bottle mouth 21 15 
or removal after the molding process. After sealing, each 
free end of the protruded stopping pieces 42 engaging the 
thread section of the bottle mouth 21 at the lowest position 
will effectively prevent the cover body 10 from falling off. 
The bridge points 41 will be fractured for easy opening as 20 
soon as the cover body 10 is turned. The seamless cutting 
lines 401 are formed for detachment of the anti-tampering 
ring 40 from the cover body 10 for an easy opening. During 
sealing, because of downward pressure from the cover body 
10, the seamless cutting lines 401 contract to allow contact 25 
of the anti-tampering ring 40 to the round edge of the cover 
body 10 and relieve loading at the bridge points 41 to avoid 
fracture. 

The invention provides a dual function leakage-proving. 
The infiltration-resisting ring 34 is elastically attached firmly 30 
to the inner edge of the bottle mouth 21 to prevent the air in 
the bottle from escaping through any opening in the leakage- 
proof gasket 30 to ensure the first stage leakage-proofing. 
The plain face 321 at the inner side of the positioning 
circumferential edge 32 attached firmly to the outer edge of 35 
the bottle mouth 21, and the slope 322 being commensurate 
with the confining stopper 11, together form a barrier for the 
second stage leakage proofing. With the dual protection 
measures, it is possible to reduce the torque force required 
to open a bottle and to ensure an excellent sealing for 40 
keeping foods fresh and safe. 

In addition, the leakage-proof gasket 30 of the invention 
is capable of withstanding a negative pressure. In the event 
the bottle body 20 is filled with hot foods at 85° C. or higher, 45 
a negative pressure in the bottle will be created when the 
temperature is reduced. Then, the outside air shall attempt to 



infiltrate into the bottle through any openings available 
between the cover body 10 and the bottle mouth 21, due to 
the relatively larger atmospheric pressure. However, 
because of the tight squeezing of the slope 322 of the 
positioning circumferential edge 32 against the confining 
stopper 11, the outside air is prevented from entering the first 
stage negative -pressure -resistance effect. Further, the 
infiltration-resisting ring 34 can also resist a negative pres- 
sure because the elastic restoring force of the infiltration - 
resisting ring 34 urges the ring 34 against the inner edge of 
the bottle mouth 21, so that, even if some air exists between 
the infiltration resister 33 and the infiltration-resisting ring 
34, the pressure produced will further push the infiltration - 
resisting ring 34 against the inner edge of the bottle mouth 
21 and prevent the outside air from entering. 
What is claimed is: 

1. A negative -pressure-resistible leakage-proof bottle 
cover, comprising: 

a cover body, a leakage-proofgasket disposed on an inner 
top face in said cover body, said leakage-proof gasket 
having a circular main body with an outer diameter 
corresponding to an inner diameter of the top face of 
said cover body, said circular main body having a 
circumferential edge turned downward and extended to 
form a positioning circumferential edge, said position- 
ing circumferential edge having an inner face at an 
inner side and a sloped face at an outer side, said 
leakage-proof gasket having a bottom face extended 
downward to form an infiltration resister, said infiltra- 
tion resister having an open end extended in an outward 
and upward direction to form an infiltration-resisting 
ring; and 

an anti-tampering ring disposed circumferentially around 
an open end of said cover body and having a plurality 
of oblique protruded stopping pieces arranged at an 
inner edge thereof, a plurality of cutting lines disposed 
between said anti-tampering ring and said cover body, 
each of said seamless cutting lines having a bridge 
point, a consecutive wall being extended from an inner 
edge of said anti-tampering ring between each two 
adjacent protruded stopping pieces, said consecutive 
wall being pinched by and connected to adjacent pro- 
truded stopping pieces in a side by side manner to form 
a serial connection at the roots of said protruded 
stopping pieces. 
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[57] 



ABSTRACT 



A compression failure resistant tamper evident bottle cap 
includes a skirt with a lower edge, and a tamper-evident 
band formed integrally with the skirt and having structure 
for engaging beneath a retaining flange on the bottle so as to 
prevent subsequent withdrawal of the band. Frangible 
bridges connect the band to the lower edge of the skirt. To 
prevent destruction of the bridges as the cap is forced onto 
the bottle during installation, the skirt has one or more tabs 
or the like, extending downward over a portion of the band, 
for preventing undue diametral expansion of the tamper 
evident band as it passes over the retaining flange, 

1 Claim, 5 Drawing Sheets 
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TAMPER EVIDENT BOTTLE CAP BRIEF DESCRIPTION OF THE DRAWINGS 

This application is a continuation of U.S. Ser. No. * n ^ e accom P an y m S drawings, 

08/616,524, filed Mar. 19, 1996, now abandoned FIG 1 is a l0 P P lan viewof a compression failure resistant 

5 tamper evident bottle cap embodying the invention; 

BACKGROUND OF THE INVENTION FIG. 2 is a side elevation thereof; 

This invention relates to the art of bottle closures, and FIG * 3 * a detail of a P ortion of nG * 2 i 

more particularly to a compression failure resistant tamper FIG 4 is a sectional view taken on the plane 4 — 4 in FIG. 

evident bottle cap. 1Q h with a portion of the bottle finish added; 

Nowadays, many bottle caps have a band which tears FIG - 5 is a detail of a portion of FIG. 4; 

away from the rest of the cap, remaining with the bottle FIG. 6 is a similar detail, apart from the bottle finish; 

neck, when the cap is removed for the first time. One can F i G 7 shows tne bottle cap being installed onto a bottle; 

visually, or by feel, detect when such a cap has been riP e • „ ■ „, cm o „ „ j lj* *r 

j , / * « 11 j u c r -1 c iL FIG. 8 is a view like FIG. 2, of a second embodiment of 

removed and then reinstalled, because of the failure of the 15 me mvcnt i on 

anti-tamper feature. Such caps, once made of metal, now are *. ^ „ ,. 

usually molded from a plastic polymer. . FIG ; 9 15 a view FIG ' 2 ' of a tmrd embodiment of the 

The tamper-evident band is normally smaller in diameter ' , _„ 

than a retaining flange on the bottle finish, and is pushed F f G " 10 15 a ^ llke FIG 4 ' of a fourth embodiment of 

over the retaining flange at the factory when the cap is 20 tDe mventl0n i and 

installed. The band is connected to the rest of the cap along FlG - H is a vicw like FIG. 10, showing the cap partially 

a weakened peripheral line, for example define by a series of removed from the bottle, 

perforations which weaken the material and provide a locus __^___ wt „ m 

for failure when the cap is removed. DESCRIPTION OF THE PREFERRED 

•u c . , , , nc EMBODIMENT 
A problem with some caps of this type is that during 25 

installation, as the band is being forced over the bottle's A compression failure resistant tamper evident bottle cap 

retaining flange, the resistance force not only puts large axial embodying the invention is shown in FIGS. 1-7. The cap has 

compression forces on the weakened peripheral line: it also a number of conventional features, including a planar, 

expands the band radially. The combination of these two circular base 12 surrounded by a circular skirt 14 having a 

factors gives rise to the possibility that the band will tend to 30 helical internal thread 16 for engaging a complementary 

ride up over (around) the bottom of the cap, failing the thread 16 (see FIG. 7) on a bottle neck 18. The circular rib 

tamper-evident features-prematurely. 20 on the bottom of the base provides a seal within the bottle 

EP228618A2 discloses a tamper-indicating closure com- mouth 22 when tne ca P k in P lace - 

prising means for preventing undue diametral expansion of FIGS. 4 and 5 show the tamper-evident band 24 which is 

the tamper-evident band. The tamper-evident band is pro- 35 connected to the bottom of the skirt by a series of frangible 

vided with inwardly and upwardly directed protrusions on bridges 26 designed to fail when the cap is removed from the 

its upper edge. During relative axial movement between the bottle. However, the bridges must not fail when the cap is 

tamper-evident band and the skirt of the closure, these installed on the bottle at the factory, or they will give a false 

projections engage the bottom edge of the skirt of the indication of tampering. 

closure. The protrusions comprise an inclined upper and 40 l n FIG. 5, one can see the cap being installed on a bottle, 

outer surface. When this surface engages the lower edge of the internal circumferential frusto -conical sleeve 28 being 

the skirt, the tamper-evident band is prevented from unduly pushed outward as its free edge passes over the external 

expanding. Such means, however, need a separate cutting flange 30 on the bottle neck. The bottom of the flange has a 

operation for their fabrication and work only if there is a 20 steep pressure angle, greater than the angle of repose for 

relative axial movement between the tamper-evident band 45 the two materials in combination, so that the band remains 

and the skirt of the closure. This axial movement may lead captured as the cap is removed, by a retention force greater 

to premature failure of frangible bridges connecting the than that needed to break the bridges, 

tamper-evident band to the skirt. 0ne caQ ^ [n FJG ^ {h&{ ^ tamper evident ^ {& 

SUMMARY OF THE INVENTION 50 ex P aD(3ed diametrally during installation, so that the bridges 

gain an oblique orientation. At the same time, the band 

An object of the invention is to reinforce a bottle cap experiences axial resistance to being forced over the bottle 

having a tamper-evident band against axial compression flange. These two factors combine to encourage continued 

failure as described above. flexure of the bridges, which in extreme cases can result in 

This and other objectives of the invention are achieved by 55 the band tend ing to ride up over (outside) the skirt, breaking 

the invention described below. According to this invention, me bridges. 

a compression failure resistant tamper evident bottle cap is Now, according to this invention, the amount of bridge 

formed, including a skirt with a lower edge, and a tamper- flexure during installation is limited by providing, on the 

evident band formed integrally with the skirt and having bottom edge of the skirt, structure which limits outward 

structure for engaging beneath a retaining flange on the 60 expansion of the band, and brings the skirt to bear directly 

bottle so as to prevent subsequent withdrawal of the band. down on the band, so that the bridges are not unduly 

Frangible bridges connect the band to the lower edge of the stressed. 

skirt. To prevent destruction of the bridges as the cap is This protective structure may take a number of forms. The 
forced onto the bottle during installation, the skirt has one or one presently most preferred is that shown in the first seven 
more tabs or the like, extending downward over a portion of 65 figures. In this embodiment, the skirt has a series of tabs 32 
the band, for preventing undue diametral expansion of the which extend downwardly, radially containing the upper- 
tamper-evident band as it passes over the retaining flange. most part of the band. The windows 34 between the tabs are 
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centered over the bridges, permitting one to see the bridges, 
and also facilitating manufacture. One can clearly see the 
function of the tabs in FIGS. 5 and 7, where they are 
preventing undue outward movement of the band during 10 
installation. At all other times, the tabs are out of contact 5 
with the band, the only connection then being the bridges. 

FIG. 8 shows a modified form of the invention, which is 
the same in all respects as that previously described, except 
the there are no windows: the tabs are replaced by a 
continuous circular rim 36 which performs the same func- 10 
tion as the tabs, perhaps with some added strength, but with 
the disadvantage that the bridges are hidden from view. 

In the embodiment of FIG. 9, the tabs have been replaced 
by much narrower, more numerous lugs 38 which again keep 
the band from expanding too much during installation. 15 

In FIGS. 10 and 11, the expansion-limiting structure 40 is, 
as in FIG. 8, continuous, but axially abbreviated, so that one 
can still see the bridges. The internal lip 42 depicted 
provides a sealing function not important to the present 2Q 
invention. 

In each embodiment of the invention, the expansion- 
limited structure at the bottom of the cap's skirt prevents the 
band from riding up over the cap during installation, and 
thus maintains the integrity of the bridges. 2 5 

It may be noted that the bridges can be replaced by 
functional equivalents. For example, a circumferentially 
continuous thin connector strip, or a score line, might 
connect the band to the skirt. The bridges might be fairly 
narrow, circumferentially, as shown in FIG. 3, or they might 30 
have substantially width. Conceivably, they could be defined 
between a series of perforations in the cap material. Other 
variations may occur to people in this field. 

Since the invention is subject to modifications and 
variations, it is intended that the foregoing description and 
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the accompanying drawings shall be interpreted as only 
illustrative of the invention defined by the following claims. 

We claim: 

1. A compression failure resistant tamper evident bottle 
cap for installation on a bottle having a retaining flange, said 
cap comprising, 

a skirt having a lower edge; 

a tamper evident band having an outer surface an upper 
edge and a lower edge, and formed integrally with the 
skirt and having means for engaging beneath the retain- 
ing flange so as to prevent removal of the band from the 
bottle; 

frangible means for connecting the band to the lower edge 
of the skirt, said frangible means being a series of 
bridges molded at circumferential intervals between the 
skirt and the band; and 
means for preventing undue diametrical expansion of the 
tamper evident band as the cap is being installed on the 
bottle; 

said expansion preventing means comprising a plurality 
of tabs extending downwardly from the lower edge of 
the skirt to a point above the lower edge of the 
tamper-evident band, and a plurality of windows 
between the tabs, said windows being centered over the 
bridges so that all the bridges are visible between the 
tabs, 

such that the tabs substantially contact the outer surface of 
the upper edge of the tamper evident band during 
installation of said cap on said bottle, thereby providing 
restraining engagement of the tamper evident band to 
protect the structural integrity of the frangible means. 

* * * >f + 
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[57] ABSTRACT 

In the case of over-tightening of the closure-cap on a 
beverage bottle (through turning in the wrong direction) 
there is the risk that, due to the high internal pressure, not 
only will the thread jump, but also that the cap will be 
ejected directly from the container. In order to avoid this 
risk, the invention proposes a screwable closure -cap with 
security against over-tightening. This cap possesses a ramp 
element (3) on the end of the thread oriented towards the 
cap-base, said ramp element being able to engage with the 
thread-start of the container mouth in the case of over- 
tightening of the closure-cap. As a result, the cap-wall in the 
area of the ramp element will be forced outwards in the case 
of over-tightening so that jumping of the thread in this 
region will be facilitated. In this way, jumping of the thread 
on one side only — on the ramp element side — will be 
achieved when over-tightening is continued, so that ejection 
of the closure-cap will not be possible. In a further embodi- 
ment of the invention, retention elements (7,8) are arranged 
in the region of the seal. As a result of over- tightening and 
subsequent deformation of the region of the seal, said 
retention elements will make contact with the container 
mouth and the sealing-line will be interrupted. As a result, 
the container will be vented prior to jumping of the thread. 

13 Claims, 4 Drawing Sheets 
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SCREWABLE CLOSURE CAP WITH 
SECURITY AGAINST OVER-TIGHTENING 

The invention concerns a plastic screw-cap according to 
the preamble of the independent patent claims. These types 5 
of screw-caps are manufacture by the injection molding 
process in very great quantities, and are used as closures for 
containers of the most varying types. Plastic screw-caps 
have become established mainly in the area of refreshment 
beverages containing carbon dioxide. The closed container JQ 
can be subjected to extreme pressure in these cases, since the 
liquid it contains has been treated with carbon dioxide and 
will release gas. 

Closure-caps are already known which are constructed in 
such a way that, on opening the closure, the container will 
be vented prior to the closure-cap thread being disengaged 15 
from the container. The risk of the closure suddenly being 
ejected from the container due to the high pressure will thus 
be lessened. 

A problem with known screw-caps is their behaviour in 
the case of mishandling. If, in order to open it, the closure 20 
is accidently rotated in the wrong direction, over-tightening 
of the thread will result, and with continued over-tightening 
the closure thread can jump. This behaviour would be 
inconsequential with non-pressurised containers. After 
jumping, the closure-cap would re-engage on the container 25 
one thread -winding further up. If the container is under 
pressure, however, which will be the case with beverages 
containing carbon dioxide, for example, it is possible that 
the thread will no longer re-engage sufficiently rapidly after 
jumping, and that the cap will fly at high speed away from 30 
the container. In the past, such behaviour during mishan- 
dling of the closure has led to accidents. 

WO-90/10581 shows a closure-cap possessing a braking 
element. This element is arranged at the end of inside thread 
oriented towards the cap-base in such a way that it lies at 35 
least partly in the region of the outside thread helix. On 
completion of the screwing-on procedure, the braking ele- 
ment will therefore run up on the container mouth thread- 
start, and will remain engaged with this thread-start when 
the closure-cap is its fully screwed-on position. The brake 40 
element fulfils the function of braking the screwing-on 
motion when the required end-position has been reached. In 
the case of closure -caps lacking a braking element, this 
function is assumed by the seals. 

It is a purpose of the invention to form the screw-caps of 45 
the type mentioned in the introduction in such a way that the 
risk of sudden ejection of the closure-cap as a result of 
over-tightening the thread is greatly reduced. According to 
the invention, this purpose is fulfilled with a screw-cap 
which possesses the features described in claim 1 or in claim 50 
3. 

A ramp element is located on the end of the inside thread 
oriented towards the cap-base. With that, the ramp element 
must not lie in the area of the thread-turns, but can be located 
outside of the thread area, in line with the threadend. The 55 
ramp element lies outside that area of the thread which is 
used when the screw-cap is in the screwed on position. It is 
arranged in such a way that it can be brought into engage- 
ment with the container mouth thread-start as a result of 
over-tightening of the closure -cap. The term "brought into 60 
engagement" means that the ramp element runs up onto the 
container mouth thread-start. The ramp element is thus 
located at least partly in line with the anticipated continu- 
ation of the helix for the outside thread, so that in the case 
of over-tightening of the closure-cap, it will come into the 65 
region of the thread-start, and will run up on said thread- 
start. 



The risk of the cap being suddenly ejected by over- 
tightening is clearly lessened by this ramp element. The 
cap-wall in the region of this ramp element will be forced 
outwards due to the ramp element running up on the 
thread-start. This will result in thread jumping being facili- 
tated on this side since, due to the cap-wall being pressed 
outwards, it will no longer be fully engaged. Exactly the 
opposite will occur on the side of the closure-cap opposite 
to the ramp segment: since the cap-wall is pressed outwards 
on the ramp element side, at this opposite point it will be 
pressed against the container neck with a corresponding 
increase in force, and jumping of the thread will thus be 
hindered. With continued over-tightening, jumping of the 
thread can indeed not be prevented, although a simultaneous 
jumping of the thread around the entire circumference will 
be prevented. Thread-jumping will occur first of all on the 
ramp element side, and only subsequently, if at all, on the 
opposing side. After jumping, re-engagement of the thread 
on the ramp element side will thus be achieved before the 
thread jumps in a similar way on the opposing side. The risk 
of complete ejection of the cap during over-tightening of the 
closure will as a result be greatly reduced. 

In the case of over-tightening, the ramp element will 
cause a deformation of the closure-cap. This deformation 
can be additionally exploited in order to enable venting of 
the container prior to jumping of the thread. The closure-cap 
possesses at least one surrounding seal. This seal lies along 
a sealing-line at the mouth of the container. The course of the 
sealing-line is able to be altered by the ramp element during 
over-tightening of the closure-cap, with the alteration to the 
course of the sealing-line being a result of the deformation 
caused by the ramp element. The security of the closure-cap 
against over-tightening will be further improved if, in the 
region of the seal, at least one retention element is provided 
in the region of the seal in order to prevent a seal being 
formed when the course of the sealing-line has been altered. 
The ramp element thus indirectly prevents sealing of the 
container when the closure -cap is over-tightened. As over- 
tightening increases, the subsequent deformation will like- 
wise increase. In order to reduce the pressure within the 
container at the correct moment, the deformation necessary 
for opening the seal must be achieved prior to jumping of the 
thread. 

The actual design of the ramp element exerts an influence 
on the force applied to cause over-tightening as well as the 
associated deformation of the closure-cap. A form is pre- 
ferred where the ramp element extends over a sector of at 
least 20°, preferably 60° of the closure-cap. The intended 
deformation will be then attained if the inside radius in the 
region of the ramp element is only a few tenths of a 
millimeter less than the outside radius of the container 
thread. 

By increasing the thickness of the ramp element, the 
attainable deformation can be increased. This thickness is 
limited by the diameter of the container mouth to be closed; 
the inside radius in the region of the ramp element must be 
greater than the outside radius of the container mouth. 

In order to fully exploit the container thread, the closure- 
cap is so designed that, with the closure-cap in the screwed 
on position, the inside thread-end comes to lie in the region 
of the outside thread -start. The ramp element is then pref- 
erably arranged directly behind the inside thread-end. 

The sealing-line is a line along which the closure-cap and 
container mouth make contact. In order to prevent the 
formation of a seal, it must be ensured that no further 
surrounding sealing-line exists. The alteration to the course 
of the sealing-line can occur in two ways: in the first 
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instance, on the basis of the cap deformation, a sealing- lip 
can be caused to lift away in a certain region of the container 
mouth. The second instance is much more frequently 
encountered, with which the sealing- line is displaced. With 
that, the point of contact displaces away from the sealing-lip 5 
to a region which lies adjacent to the sealing-lip. This new 
point of contact is now, on the basis of at least one retention 
element, designed in such a way that the formation of a seal 
at this point is prevented. Here, basically any type of surface 
profile can be involved which is suitable to prevent the 10 
formation of a seal between the point of contact concerned 
and the container mouth. Frequently, a retention element is 
allocated to a specific sealing-lip and arranged in such a way 
that this sealing-line is interrupted as rapidly as possible in 
the case of over-tightening. In each case, the retention 15 
element will be located within the region of the seal of the 
closure-cap, i.e. near the seals which are generally arranged 
on the cap-base and/or in the adjacent region of the cap- wall. 

Distance elements and/or venting-slots are preferably 
used as retention elements. Distance elements mostly take 20 
the form of a cam and tend to possess a small contact surface 
so that a venting-channel of sufficient size will remain open 
adjacent to the sealing element. 

The deformation caused by the ramp element is not 
limited to the cap-wall, but also effects the cap-base. This 25 
will undergo displacement towards the side of the closure- 
cap oriented away from the ramp element=a most surprising 
behaviour. Because the cap -wall is pressed outwards on the 
ramp element side, a displacement of the cap -base would 
also be expected in this direction. The reason for this 30 
behaviour, however, lies in the differential engagement of 
the thread on each side. The cap-wall will be pressed 
outwards by the ramp element in this region, and the thread 
will no longer fully engage at this point. On the opposing 
side, the opposite is the case: the cap-wall will be forced 35 
against the container neck and the thread will be tightly 
engaged. On the side of the ramp element, the cap- wall will 
hence displace upwards, and will tend to jump over. 
Conversely, on the opposing side it will be forced down- 
wards by the tightly engaged thread, by which means the 40 
cap-base will also be forced to this side. On the side of the 
closure-cap opposite the ramp element, a particularly 
marked alteration to the course of the sealing-line will ensue, 
so that the retention element is preferably arranged on this 
side. 45 

A type of seal which is preferably used here is described 
as a head-seal: a seal which takes effect on the facing 
surface. This seal extends over the inside surface of the 
cap-base and, when the container is closed, will lie against 
the facing surface of the container mouth. The seal must be 50 
designed in such a way that the sealing-line is able to be 
interrupted due to the deformation occurring in the case of 
over-tightening. In addition, it is easiest if the marked 
deformation in the region of the seal on the side opposite the 
ramp element is exploited. The seal is thus designed in such 55 
a way that, in the case of over-tightening, the sealing-lip in 
this region is dragged out over the facing surface of the 
container mouth. At least one retention element is arranged 
on the side of the closure -cap opposite the ramp element, 
adjacent to and on the inner side of the head-seal. As soon 60 
as the sealing-lip disengages from the container mouth in the 
case of over-tightening, said sealing-lip will come to rest 
against the closure-cap in the region of the retention 
element, which will prevent formation of a seal for the 
container. Both a distance element and a venting -slot can be 65 
used as a retention element. In order to maintain as large a 
venting-channel as possible, it must be ensured that the 
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sealing-lip dragged out across the face of the container does 
not lie on the outer surface of the container mouth. This can 
be achieved in an especially simple way by using a distance 
element which is so arranged that the contact force imping- 
ing upon it is at least partially radial, taking effect in an 
outwards direction. The sealing-lip will thus be forced away 
from the container mouth. 

Another frequently used type of seal is the internal-seal. 
This extends from the inside surface of the cap-base towards 
the cap-opening and is designed in such a way that, with a 
closed container, it protrudes into the container opening and 
can form a seal on its inner surface. In addition, the 
internal-seal possesses a sealing-zone in which the diameter 
of the internal-seal is greater than the diameter of the 
container opening. Also with this example, in the case of 
over-tightening, displacement of the cap-base occurring as a 
result of the ramp element will be exploited, in order to 
interrupt the sealing-line. In principle, this can ensue both on 
the ramp element side and on the opposing side of the 
closure-cap. As has already been described, in the case of 
over-tightening, the cap-base will be forced to the side of the 
closure -cap oriented away from the ramp element. On the 
ramp element side, the internal-seal will at the same time be 
forced away from the inside surface of the container mouth. 
With sufficient displacement of the cap-base, the seal in this 
area will be lifted away, and this will lead to an interruption 
of the sealing-line. In this case, no retention element will be 
necessary for interruption of the sealing-line. Since the seal 
is under tension against the container mouth, this will only 
ensue with marked deformation of the closure-cap. 

A more rapid opening if the internal-seal can be achieved 
on the opposing side of the closure-cap. For this purpose, the 
outside surface of the internal-seal possesses at least one 
retention element on the side oriented away from the ramp 
element, said retention element being arranged on the side of 
the sealing-zone oriented towards the cap -base. With that, 
the radius of the internal-seal in the region of the retention 
element is only slightly smaller than in the region of the 
sealing-zone, so that the said retention element does not 
make contact with the container mouth when the closurecap 
is in place. Through displacement of the cap -base in the case 
of over-tightening of the closure-cap, the seal in this region 
will be forced more tightly against the inside wall of the 
container mouth. Since the seal makes contact with the 
container mouth in the region of the sealing-zone, it will 
maintain its position at this point. Conversely, it will not 
make contact with the container mouth in the region of the 
cap -base, and this region of the seal will thus be displaced 
with the cap-base in the direction of the container wall. This 
restriction of displacement to the cap-base will inevitably 
lead to an inclination of the internal-seal. With that, the 
retention element will move closer to the inside surface of 
the mouth. With sufficient distortion, the internal-seal will 
make contact with the container mouth in the region of the 
retention element, and the sealing-zone will thus be lifted 
away from the container mouth. A knob shaped distance 
element is preferably used as a retention element in this case. 
The seal can thus be designed to be considerable thinner, 
only approximately attaining the radius of the sealing-zone 
in the region of the distance element. In this way, the 
necessary freedom of movement will be maintained, also for 
the inclined position of the seal. 

As a rule, with known closure-caps numerous sealing- 
lips are employed in combination. For example, an internal- 
seal, a head -seal and an external -seal can be used. 
Accordingly, a combination of the described embodiments 
can be employed. The principles described can also be 
transferred to embodiments of seals which are not portrayed 
here. 
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The reliability of the security against over-tightening can 
be further improved if a plurality of retention elements are 
arranged to be distributed over a sector of at least 20°. 
Preferably, the retention elements are arranged to be distrib- 
uted over a sector of approximately 60° of the closure -cap. 5 

Distribution of the retention elements over a larger sector 
permits opening of a larger venting channel in the case of 
over-tightening. Venting of the container will thus be accel- 
erated. 

The invention is more closely explained on the basis of 10 
the following examples: 

FIG. 1 a cross section through a closure-cap according to 
the plane 20—20 in FIG. 2, 

FIG. 2 a view of the inner side of a closure-cap, 

FIG. 3 a sectional drawing of a container mouth with a is 
closure-cap screwed in place, 

FIG. 4 a sectional drawing of the container mouth 
according to FIG. 3, with a closure-cap which has been 
over-tightened through 45°, 

FIG. 5 a sectional drawing of the container mouth 20 
according to FIG. 3, with a closure-cap which has been 
over-tightened through 90°, 

FIG. 6 an enlarged drawing of the sealing region of the 
arrangement according to FIG. 5, on the side opposite the 
ramp element, 25 

FIG. 7 the sealing region, on the side opposite the 
ramp-element, of a closure-cap which has been over- 
tightened through 90°, and 

FIG. 8 an arrangement according to FIG. 5 after jumping 
of the closure -cap. 30 

FIG. 1 shows a sectional drawing of a closure -cap along 
the plane 20 — 20 shown in FIG. 2. The cap comprises a 
cap-base 1 and a cap -wall 2 ajoining it. In order to seal the 
container mouth, the cap possesses three seals: an external- 
seal 4, a head-seal 5 taking effect on the facing surface, and 35 
an internal-seal 6. A ramp element is arranged on the inside 
surface of the cap-wall on the side of the internal thread 
which is oriented towards the cap-base. Distance elements 7, 
8 are arranged in the region of the seal on the side of the 
closure-cap opposite the ramp element, said distance ele- 40 
ments serving as retention elements. 

FIG. 2 shows the view of the inside of a closure-cap. The 
ramp element has the form of an annular sector which 
extends over a sector a of 60° of the closure-cap. This ramp 
element is arranged directly beyond the thread-end 11 and 45 
toward the cap-base in the direction of the internal thread 
path. When the closure-cap is in the screwed on position, the 
container thread -start will be engaged with the thread-end 
11. It will thus be positioned immediately in front of the 
ramp element 3. If the closure-cap is subjected to over- 50 
tightening, the ramp element will come into engagement 
with the container mouth thread-start. A plurality of distance 
elements 7, 8 are arranged on the side opposite the ramp 
element, distributed over a sector p of 60° of the closure -cap. 
The inside thread possesses a plurality of venting-slots 9 55 
running approximately parallel to the axis of the cap. These 
venting-slots enable an easy flow of gas during venting of 
the container when the seal is opened. 

FIG. 3 shows a cross-sectional drawing of a container 
mouth with the cap in the mounted position. The three 60 
sealing-lips 4, 5, 6 lie circumferentially against and hermeti- 
cally seal the container mouth. 

FIG. 4 shows a cross section of the container mouth 
according to FIG. 3, with a closure-cap which has been 
over-tightened through 45°. The ramp element 3 has, with 65 
that, run up onto the thread-start 12 of the container mouth. 
The cap- wall 2 is thus pressed away from the outside surface 
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of the container mouth in the region of the ramp element 3, 
so that the inside thread is at this point less tightly engaged 
with the container thread. Jumping of the thread is therefore 
facilitated in the region of the ramp element. On the opposite 
side of the closure -cap, oriented away from the ramp 
element, the cap-wall will be pulled with correspondingly 
greater force against the container wall. The inside thread 
will thus be tightly engaged with the outside thread of the 
container. By means of the screw effect of the thread, in the 
event of over-tightening the cap -wall will be pulled down- 
wards onto the container with a greater force in this region 
of the closure-cap. A deformation of the seal region will be 
the result, taking effect particularly on the side oriented 
towards the ramp element. With that, the external-seal 4 will 
be lifted away from the outer surface of the container mouth, 
and the sealing-line of the head-seal 5 will be displaced to 
the outer edge of the facing surface 16 of the container 
mouth. The cap-base 1 will also be displaced to the side 
oriented away from the ramp element, and this will lead to 
an inclination of the internal-seal on this side. At the same 
time, the distance elements 7 will be brought into a position 
nearer to the inside surface of the container mouth 13. 

FIG. 5 shows a cross-sectional drawing of the container 
mouth according to FIG. 3, with a closure-cap which has 
been subjected to over-tightening through 90°. In compari- 
son with FIG. 4, which shows the same closure arrangement 
but only subjected to 45° over-tightening, a clearly more 
extreme distortion of the seal region, in particular on the side 
opposite the ramp element, can be detected. The sealing-lip 
of the head-seal 5 has been dragged out over the outer edge 
of the facing surface of the container mouth. It does not 
make contact with the container in this region. Instead, the 
distance elements 8 now lie against the outer edge of the 
facing surface of the container mouth, and thus effectively 
prevent a seal from forming in this region of the container 
mouth. The cap-base, when compared with the condition 
shown in FIG. 4, has been displaced further towards the side 
oriented away from the ramp element. The inclination of the 
internal seal has been increased as a result, so that the 
distance element 7 now rests against the container mouth 
inner surface. The actual sealing-zone of the internal-seal 6 
will thus be pressed away from the inner surface of the 
container mouth in the region of the distance elements 7. The 
sealing-line of the internal-seal is thus interrupted, and the 
distance elements 7 will prevent a seal being formed in the 
region of the internal-seal. In principle, for venting of the 
container it will then be sufficient to ensure that no sur- 
rounding sealing-line exists. The embodiment shown in this 
example has a special advantage in that all sealing-lines in 
the same circumferential region, namely on the side opposite 
the ramp element, will be interrupted. As result, a particu- 
larly direct venting-channel will arise. 

FIG. 6 shows an enlarged drawing of the sealing region 
of the arrangement according to FIG. 5, on the side opposite 
the ramp element. The closure-cap only makes contact with 
the container mouth 14 in the region of the distance elements 
7, 8. The gas within the container can therefore escape as 
suggested by the arrows 17. The distance element 8 takes 
effect both axially and radially and thus prevents both the 
formation of a seal in the region of the facing surface 16 of 
the container mouth and the formation of a seal against the 
outside surface of the container mouth by the displaced 
sealing-lip of the head-seal 5. 

FIG. 7 shows the region of the seal on the side opposite 
to the ramp element, in the case of a closure -cap which has 
been subjected to over-tightening through 90°. Tliis venting- 
slot is commences adjacent to the sealing-lip of the head- 
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seal 5. Its length 18 is, at least when the region of the seal 
is subjected to deformation, greater than the thickness 19 of 
the wall the container mouth, so that it prevents the forma- 
tion of a seal in the area of the facing surface of the container 
mouth. 5 

FIG. 8 shows an arrangement according to FIG. 5 after 
jumping of the closure -cap 5. This will occur in the case of 
over-tightening through an angle of approximately 90°. With 
that, the thread will jump on one side, namely on the ramp 
element side, while remaining firmly engaged on the oppo- 10 
site side. This tendency can also be seen in FIGS. 4 and 5. 
In this way, with raised internal pressure in the container, 
re-engagement of the inside thread after thread-jumping can 
be achieved, with the closure-cap subsequently remaining 
on the container. In fact, no increased internal pressure will is 
prevail at the moment of thread jumping, since this will have 
already been previously vented in accordance with the 
embodiments relating to FIGS. 5 to 7. 

Inasmuch as the invention is subject to modifications and 
variations, the foregoing description and accompanying 20 
drawings should not be regarded as limiting the invention, 
which is defined by the following claims and various com- 
binations thereof: 
We claim: 

1. Screwable, plastic closure-cap with a cap-base and an 25 
adjoining, cylindrical cap-wall, said cap-wall comprising an 
inside thread with a thread end directed toward the cap base 
for closure of a container mouth, said container mouth 
possessing an outside thread with a thread start; 

said cap -wall further comprising sealing means to seal- 30 
ingly engage and form a seal line with the container 
mouth, 

said cap-wall further comprising a ramp element which is 
arranged on the end of the inside thread oriented 
towards the cap-base and outside the area of the thread 35 
in use when the closure-cap is in the screwed-on 
position, 

such that, in the case of over-tightening of the closure-cap, 
the ramp element is brought into engagement with the 4Q 
thread-start of the container mouth, forcing the cap wall 
outwardly and altering the seal line, thereby causing a 
deformation of the closure-cap and disengaging the 
sealing means from the container mouth in order to 
enable venting of the container. 45 

2. The closure cap according to claim 1, characterized in 
and that in the region of the seal line at least one retention 
element is provided for prevention of the formation of a seal 
in the case of an altered course of the seal-line. 

3. The closure cap according to claim 2, characterized in 5Q 
that said at least one retention element is arranged on a side 

of the closure-cap opposite the ramp element. 

4. The closure cap according to claim 2, characterized in 
that said at least one retention element is a distance element 
for displacing a portion of the closure-cap away from the 55 
container mouth. 

5. The closure cap according to claim 2, characterized in 
that at least one retention element is a venting-slot. 
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6. The closure cap according to claim 2, wherein said 
sealing means comprises a head-seal extending from the 
inside surface of the cap-base in order to seal the container 
mouth on its facing surface, and wherein on the side of the 
closure -cap opposite the ramp element at least one retention 
element is arranged next to and on the inner side of said 
head-seal. 

7. The closure cap according to claim 2, said seal means 
comprising an internal seal extending from the inner surface 
of the cap base, and possessing at least one retention element 
on its outside surface circumferentially spaced approxi- 
mately 180° away from the ramp element. 

8. The closure cap according to claim 2, wherein said at 
least one retention element comprises a plurality of retention 
elements, said plurality of retention elements arranged to be 
distributed over a sector (p) of at least 20° of the closure cap. 

9. The closure cap according to claim 8, characterized in 
that the retention elements are arranged to be distributed 
over a sector (p) of approximately 60° of the closure-cap. 

10. The closure cap according to claim 1, characterized in 
that the ramp element extends over a sector (a) of at least 
20° of the closure -cap. 

11. The closure cap according to claim 1, characterized in 
that the ramp element is arranged directly beyond the 
thread-end. 

12. The closure cap according to claim 1, characterized in 
that the closure cap has a vertically extending axis and the 
inside thread possesses venting-slots running approximately 
parallel to the axis of the cap. 

13. A screwable, plastic closure -cap with a cap-base and 
an adjoining, cylindrical cap-wall, said cap-wall comprising 
an inside thread with a thread end directed toward the cap 
base for closure of a container mouth, said container mouth 
possessing an outside thread with a thread start; 

said cap -wall further comprising sealing means to seal- 
ingly engage and form a seal line with the container 
mouth, 

said cap-wall further comprising a ramp element which is 
arranged on the end of the inside thread oriented 
towards the cap-base and outside the area of the thread 
in use when the closure-cap is in the screwed-on 
position, 

said cap -wall further comprising at least one retention 
element that is arranged on a side of the closure cap 
opposite to the ramp element, 

such that, in the case of over-tightening of the closure-cap, 
the ramp element is brought into engagement with the 
thread-start of the container mouth and the retention 
element is brought nearer to an inside surface of the 
container mouth, forcing the cap wall outwardly and 
altering the seal line, thereby causing a deformation of 
the closure -cap and disengaging the sealing means 
from the container mouth in order to enable venting of 
the container. 

***** 



01/24/2003, EAST Version: 1.03.0002 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. : 5,871,111 Page I of 2 

DATED : February 16, 1999 

INVENTOR(S) : Pfefferkorn, et al 

It is certified that error appeals in the above-identified patent and that said Letters Patent is hereby 
corrected as shown beibw: 



on the title page, item [30] , delete "289/94" and insert 
--289/ 94-8 --therefor. 

delete "9206634 U" and insert 

--9206634-8 U-- therefor. 

delete "9208944 U" and insert 

-- 9208944- 5 u-- therefor. 

Column 1, Line 6, delete "are manufacture by" and insert 
--are manufactured by-- therefor. 

Column 1, Line 40, delete "is its fully" and insert --is 
at its fully-- therefor. 

Column 1, Line 55, delete "threadend." and insert 
- - thread- end . - - therefor . 

Column 3, Line 27, delete "ramp element=a most" and insert 
--ramp element-a most-- therefor. 

Column 4, Line 30, delete "A more rapid opening if the" and 
insert --A more rapid opening of the-- therefor. 
Column 4, Line 38, delete "closurecap" and insert 
--closure -cap-- therefor. 

Column 4, Line 56, delete "considerable thinner," and insert 
-- considerably thinner, therefor. 
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ABSTRACT 



The invention concerns a plastic screwable closure cap 
which possesses a bung type internal seal (4) for sealing a 
closeable container. The internal seal comprises a narrow 
sealing portion with an insert portion (6) immediately 
beneath, said insert portion serving to centre and gently 
introduce the internal seal. In order to attain the earliest 
possible venting of the closure cap when screwing off, 
venting recesses are provided on the insert zone (6). These 
prevent the insert portion from sealing the container, and 
enable the release of gas from the container as soon as the 
sealing portion comes out of engagement with the container 
mouth. The side surfaces of the vent recesses also serves as 
friction surfaces, in order to generally flatten irregularities 
on the container mouth before the actual sealing portion is 
engaged. 

11 Claims, 4 Drawing Sheets 
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PLASTIC CLOSURE CAP WITH EARLY purpose of the invention is to design the insert portion in 

VENTING INNER SEAL such a way that surface irregularities of the container mouth 

are flattened when screwing on the closure cap, so that the 

This is a continuation of application Ser. No. 08/363,383, sealin g P orlion is not > at the same time > subjected to damage, 

filed Dec. 23, 1993, now abandoned. 5 According to the invention, the purpose of the invention 

is fulfilled by a closure cap possessing the features of claim 

BACKGROUND OF THE INVENTION 1- The internal seal possesses a sealing portion, and an insert 

portion beneath said sealing portion. The sealing portion is 
The invention concerns a screwable closure cap of a that part 0 f me internal seal which makes contact with the 
plastic material according to the preamble to claim 1. The jq mner s j de 0 f container mouth when the closure cap is 
term "screwable" is in this respect to be understood in such attached, thus forming a seal. The primary purpose of the 
a way that not only closure caps with screw threads but also msert portion i s t0 reliably and gently introduce the internal 
bayonnet closures are implied. These types of closure caps sea i j nt0 tne container mouth. From the functional point of 
have been known and in use for a long time, are mainly used vieW) the insert portiorj can be further subdivided: the most 
for closing bottles for refreshment beverages containing ^ forwardly placed section is the centering zone, in which the 
carbon dioxide. In the cases of bottles, these are frequently outer diameter is less than the diameter of the container 
re-useable bottles made of glass or PET. Since the container m0 uth. This zone centers and guides the internal seal during 
mouth, in particular in the case of re-useable bottles, is attachment of the closure cap. Following the centering zone 
frequently damaged, seals which protrude into the container ^ a compression zone, in which the outer diameter is larger 
mouth are frequently used for sealing of the container. In this ^ t han tDe diameter of the container mouth. During introduc- 
way, the main sealing portion is displaced slightly into the tion 0 f the compression zone into the container orifice, the 
interior of the bottle mouth. An optimal sealing effect is internal seal is compressed, and thus placed under tension, 
ensured in this way, also when the area of the mouth is In the area 0 f the insert portion, the outer surface of the 
damaged. EP-118 267 shows such a closure cap. internal seal possesses at least one vent recess. This vent 
In the case of refreshment beverages containing carbon 25 recess forms a connecting channel to the interior space of the 
dioxide, high internal pressure exists within the closed container as soon as the sealing portion becomes disengaged 
container. A problem with these types of closure caps is that from the container mouth. It prevents the insert portion from 
internal pressure can only be reduced when the internal seal being able to form a seal with the container mouth, and thus 
is fully removed from the container mouth. Internal seals of ensures that venting of the container occurs at the earliest 
the said type possess a surrounding sealing portion, whose 3Q possible moment. It is thus ensured that the internal thread 
outer diameter is somewhat larger than the inner diameter of of the closure cap remains securely engaged with the outside 
the bottle mouth. It is thus ensured that the sealing portion, thread of the container neck until commencement of vent- 
when the closure cap is attached, is pressed against the inner ing. In the case of excessive internal pressure and delayed 
wall of the bottle mouth. An insert portion is located beneath venting of the container, the risk of sudden ejection of the 
the sealing portion, the outer diameter of which is slightly 3J closure cap while screwing off said closure is this avoided, 
conically reduced in the downward direction, so that the The vent recess is preferably designed in such a way that 
diameter of the lower end of the seal is smaller than the it extends at least over the entire height of the compression 
diameter of the bottle mouth. This is necessary in order to ZO ne. It will thus be ensured that an open vent channel exists 
ensure damage -free insertion of the internal seal when a s soon as the sealing portion is out of engagement with the 
screwing on the screw cap. This configuration for the 40 container mouth. 

internal seal enables the upper area of the insert portion to ^ number of vent recesseSj as weU as their width and 

still tightly seal the container if the actual sealing portion has depth, impart an influence on the rate of venting when 

already assumed a position outside the container mouth. opening the container. It must be noted that the insert zone 

This in turn leads to an unnecessarily late reduction of does no t fulfill its function in the area of the vent recess. In 

pressure when the closure cap is being screwed off. 45 order to prevent destruction of the sealing portion in the area 

Although, in principle, this disadvantage could be dealt with G f the vent recess, it is beneficial to ensure that the width of 

by shortening the insert portion, a certain length for the lhe vent recess do es not exceed Vis of the circumference of 

insert portion is necessary, in order to introduce the inner tne i mQT sea j 

seal both reliably and protectively. Independent from the vent recesses, the diameter of the 

The known seals have a further disadvantage, in that the 50 insert portion is to be understood as the diameter of the 

outside surface of the insert portion, which makes the initial outermost surface. If a plurality of vent recesses are directly 

contact with the container mouth, possesses a smooth outer adjacent to each other, then the outer surface of the insert 

surface. As a result, the insert portion is hardly capable of zone can be reduced to a series of individual edges. Thus, the 

levelling the rough, irregular or damaged points on the bottle term "uninterrupted surface" will occasionally be used, by 

mouth, with the additional risk that the sealing portion, 55 which a theoretical outer surface without vent recesses is 

which is essentially responsible for sealing, can be subjected implied The internal seal is frequently so designed that its 

to damage. outer diameter in the area of the insert portion reduces 

SUMMARY OF THE INVENTION towards its lower end. The outer diameter, as a rule tapering 

and reducing continuously in the downward direction, 

It is therefore a purpose of the invention to avoid the 60 results in uniform compression of the internal seal whilst 

known disadvantages, and in particular to create a closure being screwed on, until the sealing portion has entered the 

cap of the type mentioned in the introduction, with which the container mouth. During this compression phase, the insert 

internal pressure is reliably reduced while screwing off the portion makes contact with the inner edge of the container 

closure cap, as soon as the sealing portion of the internal seal mouth. The friction occurring through rotation of the closure 

has taken up a position outside the container mouth. At the 65 has in this case a flattening effect on any irregularities in the 

same time, insertion of the internal seal into the container area of the mouth. Such a frictional effect can be aimed at by 

mouth should in no way be detrimentally affected. A further suitable design of the vent recesses. 
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In the case of another, likewise beneficial, design of the the surface of the vent recess is, on its opposite side, on the 

insert portion, said insert portion merely possesses a slipping rear end as seen in the direction of screwing on, designed in 

zone in its lower area, within which the outer diameter such a way that, at a shallow angle, it meets the "uninter- 

reduces towards the lower end. Between the slipping zone mpted surface", as already defined, of the internal seal as a 

and the sealing portion, the outer diameter of the internal 5 heel. Good results were obtained with a heel angle of less 

seal possesses a local minimum value in the form of a man 30°. 

groove, so that at the upper end of the said slipping zone a A w * »«_ , . j j • 

f i • i -ii j • i r • As an alternative to the saw tooth shaped design, svm- 

local maximum value will ensue, said maximum value being , . . . , . A 44 6 ' ? , 

. , , . *u * u metrical vent recesses can also be used. A cutting geometry 

greater than the diameter of the container mouth to be . iL L . „ tt . i . . , 

closed. This is beneficially selected to be as large as 10 wth 4 a °?* lve effecUv < '.'f^ and ' I**"™ heel 

possible, indeed in such a way .hat, with the closure cap 10 ™& thus anse ; whicb , b ° tb he ^ value ' 

_ , ' t . tn . r aAna „ rt -n k„ kkJa Similar fnctional values are thus attained for screwing on 

placed on the container mouth, the cutting edge will be lifted , „ ~ . ,. , . c 4 . „. f. 

5v™ iu* „,*n nf tUo ' _ ™„ _ ^ and off. Good results are achieved if the effective cutting 

from the inner wall of the container as soon as the sealing . , , • . . , . . rr . Q & 

- . . , , » ■ « . t, . ° angles and heel angles are each less than 60 . 

portion is introduced into the container mouth. This con- 6 & 

figuration has the advantage that the insert portion, when A high frictional value, without limiting the centering and 

screwing on the closure cap, will make contact with the S uide Actions of the insert portion, were achieved with 

inner surface of the mouth as soon as the slipping portion has internal seals which possess at least 25 and at most 50 vent 

entered the container mouth. Thus, the frictional effect of the recesses, distributed around the circumference, 

insert portion will also be effective in the area of the mouth BRIEF DESCRIPTION OF THE DRAWINGS 

inner surface. 20 

The shape of the vent itself can also strongly influence the The invention will be more closely described in the 

frictional effect of the insert portion. The frictional effect following, with the aid of examples of different 

will be beneficially enhanced if, between the vent recesses, embodiments, namely: 

cutting edges are provided, for flattening irregularities or FIG. 1 Across section of a container mouth with a closure 

damaged edges on the mouths of plastic containers. In 2 5 cap which is screwed off until venting is initiated, 

describing the design of these recesses, standard terms from FIG. 2 a cross section of a container mouth with a closure 

milling and cutting processes will be used to define the cap with> m placeSj mtermpted insert port ion, 

cutting geometry. With that, the vent recesses should be ^ir* i * ■ r tk v c , 

j '.t f i * * i.i- t_ FIG. 3 a cross section of the sealing area of a closure cap, 

compared with the gap between two saw teeth. Although the 6 ^* 

closure cap comprises relatively soft plastic, the best results 30 . FIG - 4 a cross section of a sealing portion of a closure cap 

are attained with an effective cutting angle of approximately in tbe ^wed on position, 

0°. The surface of the vent recess, on its forward end seen FIG- 5 a cross section through the plane A— A according 

in the direction of screwing on, forms the face which meets t0 FIG. 6, 

the uninterrupted surface of the insert portion approximately FIG. 6 a detail of the side view of an internal seal with a 

at right angles along a cutting edge. The cutting edge is thus 35 plurality of adjacent vent recesses arranged like saw teeth, 

so aligned that it can operate as a blade during rotation of the FIG. 7 a detail of the internal seal shown in FIG. 6 

closure cap in the direction of screwing on. Optimal results (direction B according to FIG. 6) 
can be obtained with an effective cutting angle in the region 

of ±10°. No actual material removing process can be DETAILED DESCRIPTION OF THE 

attained with the aid of this primitive plastic cutter, even 40 PREFERRED EMBODIMENTS 

with plastic containers. That is also not intended, since F IG. 1 shows a cross section of a container mouth with a 

plastic chippings would otherwise fall into the beverage. In closure cap which has been screwed off until venting is 

practice, a type of plastic deformation of burrs and notches initiated. The closure cap comprises a cylindrical cap wall 1 

is concerned, which would actually suggest a negative and m adjacent cap base 2. An internal seal 4 extends, 

effective cutting angle. Due to the soft cutting material, the 45 coaxially with the cap wall 1, from the internal surface 3 

best results were nevertheless obtained with effective cutting towards the cap opening. If the closure cap is completely 

angles of approximately 0°. screwed onto the container neck, then a limited area of the 

Since the insert portion comes into engagement while outer surface of the internal seal will make contact with the 

screwing on the closure cap for only a fraction of a rotation, inner surface 23 of the container mouth. This area is clas- 

a single vent recess is not sufficient for processing the entire 50 sified as the sealing portion 5. Its outer diameter is greater 

circumference of the mouth in the way described above. The than the diameter 8 of the container mouth. The insert 

closure cap can be farther improved, therefore, by uniformly portion 6 is beneath the sealing portion. The outside diam- 

arranging a plurality of vent recesses around the diameter of eter of said insert portion reduces conically downwards, 

the internal seal. Particularly satisfactory frictional proper- When screwing on the closure cap, the outside surface of the 

ties are attained if the vent recesses are arranged at the same 55 insert portion 6 is the first to come into contact with the 

distance from each other, in particular if a plurality of vent container mouth, with the sealing portion 5 only reaching the 

recesses are arranged directly adjacent to each other, so that container mouth later. The diameter of the insert portion, 

the outer surface of the internal seal will be restricted to that which reduces downwards, rests against the inner edge 24 of 

area where the vent openings make contact on single edges. the container mouth. It centres the internal seal on the 

When screwing on the closure cap, the contact surface in the 60 container mouth and ensures that this is gently tensioned 

insert zone is thus restricted to individual edges, and this before the seal portion 5 reaches the container mouth. When 

results in high surface pressure, which in turn has a positive screwing off the closure cap, the reverse procedure will 

effect on the friction and levelling effect. apply. First of all, the sealing portion is retracted from the 

In the case of directly adjacent vent recesses, the best container mouth, although the internal seal initially remains 

results are obtained using the already mentioned cutting 65 under tension because the insert portion is still in contact the 

geometry with an effective cutting angle of 0°. In order to container mouth. The internal seal can only once again 

nevertheless ensure stability of the individual "saw teeth*', expand if, with further unscrewing, the insert portion is 
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extracted from the container mouth. During unscrewing, the 
insert portion remains in contact with the container mouth 
until the internal seal has expanded into its normal position. 
The insert portion is consequently divided into two areas: 
the lower area of the insert portion serves to centre the 
internal seal on the container mouth, and the compression 
zone commences at the point where the outside diameter of 
the insert portion reaches the diameter 8 of the container 
mouth. 

In the area of the insert portion, the internal seal possesses 
a plurality of vent recesses. These prevent the internal seal, 
during screwing off of the closure cap, from forming a 
sealing action in the area of the compression zone. In order 
to ensure venting of the container at the earliest possible 
moment, the vent recesses 9 commence directly beneath the 
sealing portion. With the closure cap shown here, the sealing 
portion is located just outside of the container mouth. Gas 
from the container can flow through the vent recesses 9, in 
the direction of the arrow Y. 

In order to place the internal seal under uniform tension 
by means of the insert portion, care must be taken that the 
width 11 of the vent recesses is not selected to be too large. 
If the slipping surface of the insert zone is interrupted by 
very wide vent recesses, there will be a risk that the internal 
seal, in the area of these recesses, will locally be pressed 
outwards during screwing on. This can lead to damage to the 
seal portion during attachment of the closure cap. Good 
results have been achieved with vent recesses, the width of 
which are not in excess of Vis of the seal circumference. 

FIG. 2 shows a cross section of a container mouth with a 
closure cap with an insert portion which is, in places, 
interrupted. The vent recesses used in this case are slots 
which divide the insert zone into individual guide lugs 22. 
These continuous slots cause very rapid venting of the 
container as soon as the sealing portion is disengaged from 
the container mouth. The closure cap has a right-hand 
thread, so that the portion 16 located on the front edge of the 
recess surface, seen in the direction 17 of screwing on, acts 
as a face and forms a cutting edge with the outside surface 
of the internal seal. Although, because of the heel angle of 
0°, the expression "cutting" cannot be used in an actual 
sense with the insert lugs 22, the terminology face and 
cutting edge will nevertheless be applied here, 

FIG. 3 shows the sealing area of a closure cap according 
to the invention. The internal seal possesses a local maxi- 
mum 15 in the area of the insert portion 6. The centering and 
compressing function of the insert portion is assumed by 
slipping zone 13 located beneath the said maximum diam- 
eter. The slipping zone itself is functionally divided into a 
centering zone 25 in which the outer diameter is less than the 
diameter 8 of the container mouth, and a compression zone 
26 in which the outer diameter is greater than the diameter 
8 of the container mouth. The container mouth to be closed 
has been suggested by a dotted line. Between the local 
maximium 15 and the sealing portion 5, the internal seal 
possesses a groove shaped depression so that the outer 
diameter here reduces to a local minimum 14. Thus, the 
levelling factional effect of the insert zone is beneficially 
further extended into the inner surface of the container 
mouth. The friction takes effect on the inner edge of the 
container mouth, until the slipping zone 13 has been fully 
inserted into the container mouth. During further rotation to 
close the closure cap, that point with the local maximum 
diameter is forced into the container mouth and the frictional 
effect is then displaced onto the inner surface of the con- 
tainer mouth. By this means, also surface irregularities on 
the inner side of the mouth will be levelled by the insert 
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portion. The compression of the internal seal is not increased 
in this case. The compression of the internal seal is only 
slightly raised again if, after further screwing on, the sealing 
portion 5 extends further into the container mouth, where- 
5 upon the main force of the tensioned internal seal is imparted 
onto the sealing portion. The maximum diameter of the 
insert portion is beneficially selected in such a way that said 
insert portion is completely relieved as soon as the sealing 
portion has been introduced into the container mouth. 
10 FIG. 4 shows a cross section of the sealing area of a 
closure cap in the screwed on position. The closure is in the 
fully screwed on position and the internal seal is in contact 
with the inner surface of the mouth 23 of the container, 
solely in the area of the sealing portion 5. 

FIG, 5 shows a cross section through the plane A — A 
according to FIG. 6. An internal seal is concerned here, the 
outer diameter of which possesses a local maximum in the 
area of the insert portion 6. 

FIG. 6 shows a detail of the side view of an internal seal, 
the outer diameter of which, as can be seen in FIG. 5, 

20 

possesses a local maximum in the area of the insert portion. 
This cross-sectional configuration of the internal seal has 
already been explained in connection with FIGS. 3 and 4. 
The internal seal possesses, in the insert portion, a plu- 

25 rality of directly adjacent vent recesses 9 around the entire 
circumference. In this example, two adjacent vent recesses 
9 make contact solely at one point, namely there, where the 
outer diameter of the insert portion is at its greatest. This 
point is at the same time the most essential for the frictional 

3Q effect since, as explained in connection with FIG, 3, a 
frictional effect is also imparted onto the inner side of the 
mouth by this point. By means of the recesses being imme- 
diately adjacent to each other, the insert portion attains a 
form which possesses the character of a cutting tool. 

35 FIG. 7 shows the internal seal as shown in FIG. 6 from 
below (direction B according to FIG. 6). The cutter shaped 
indentation through the vent recesses can be seen in this 
representation. On the front side of the vent recesses, seen in 
the direction of rotation during screwing on, the face 16 

40 forms an angle of approximately 90° with the uninterrupted 
surface of the internal seal, which is the equivalent of an 
effective cutting angle of 0°. A preferred region of ±10°, for 
selection of the effective cutting angle a, is shown by a 
dotted line in this figure. On the rear end of the recess, the 

45 heel 21 creates a somewhat shallow angle with the same 
uninterrupted surface. In this example, not only the heel 21 
but also the face 16 is formed as a plane running parallel to 
the axis of the closure cap. As a result of the cross section 
selected for the seal, which can be seen in FIG. 5, the 

50 individual recesses meet solely at one point. Further 
embodiments of the vent recesses are possible, for optimi- 
zation of the desired frictional effect. These will be depen- 
dent on the assessment of the expert. In particular, the 
recesses can also be formed in such a way they make contact 

55 with each other not merely at one point, but along a cutting 
edge. 

Inasmuch as the invention is subject to modifications and 
variations, the foregoing description and accompanying 
drawings should not be regarded as limiting the invention, 
60 which is defined by the following claims and various com- 
binations thereof: 
We claim: 

1. Ascrewably plastic closure cap for sealing a container 
at its orifice, said closure cap comprising: 
65 a cylindrical cap wall; 

a cap base having an inner surface and being adjacent to 
said cylindrical cap wall; 
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an internal seal extending downwardly from the inner 5. A closure cap according to claim 1, characterized in that 

surface of said cap base, said internal seal possessing a a plurality of vent recesses (9) are arranged to be distributed 

radially outer surface comprising a surrounding sealing around the circumference of the internal seal, 

portion on its outer edge for internal sealing of the 6. A closure cap according to claim 5, characterized in 

container orifice to be closed and possessing an insert 5 that, between the vent recesses, cutting edges are provided 

portion beneath the sealing portion; t0 fl atten irregular or damaged edges of the mouth of plastic 

said sealing portion being spaced from the cap base and containers. 

defining a maximum outer diameter of the internal seal 7. Aclosure cap according to claim 6, characterized in that 

prior to placement on the container; the vent recesses are arranged at a uniform distance from one 

said insert portion comprising a compression zone, 10 other. 

whereby the compression zone is designed to engage 8. Aclosure cap according to claim 7, characterized in that 

the container orifice and be compressed when the insert the vent recesses (9) are immediately adjacent to one 

portion is inserted into the orifice; another. 

wherein the radially outer surface of the internal seal 15 9. A closure cap according to claim 8, characterized in 

possesses, in the area of said insert portion, at least one that, at the rear end (19) of the vent recess (9) seen in the 

vent recess, said vent recess extending at least over the direction of screwing on (17), the surface of the vent recess 

entire height of the compression zone, said compres- meets an uninterrupted surface of the insert portion at a 

sion zone and said at least one vent recess being axially shallow angle as a heel (21). 

below said sealing portion. 2Q 10. A closure cap according to claim 1, characterized in 

2. A closure cap according to claim 1, characterized in that that the internal seal possesses at least 25, and at the most 50, 
the outer diameter of the internal seal, in the area of the vent recesses (9). 

insert portion (6), reduces towards the lower end (7) of said 11. A closure cap according to claim 1, characterized in 

internal seal. that the insert portion possesses a slipping zone in its lower 

3. A closure cap according to claim 1, characterized in that 25 most region, the diameter within that slipping zone reducing 
the width (11) of the vent recess does not exceed Vis of the towards the lower end, and the outer diameter between the 
circumference of the internal seal. slipping zone and the sealing portion possessing a local 

4. A closure cap according to claim 1, characterized in minimum value so that the local maximum diameter will 
that, on the front end (18) of the vent recess seen in the arise at the upper end of said slipping zone, said maximum 
direction of screwing on (17), the surface of said vent recess 3Q diameter being designed to engage the container at the 
meets the uninterrupted surface formed on the insert portion orifice when said closure cap is applied to the container, 
as a face (16), along an effective cutting edge (18) and 

approximately at a right angle. ***** 
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[57] ABSTRACT 

A closure for a bottle, comprising a cap-shaped closure 
component; a projection directed inwardly from an edge of 
the cap -shaped closure component to grip behind an out- 
wardly directed projection at a neck of a bottle; a substan- 
tially cylindrical sealing element extending axially from a 
bottom of the closure component, the sealing element being 
disposed within the closure component; and a radial projec- 
tion formed outside of the sealing element and disposed 
away from the bottom and having a diameter larger than the 
inside diameter of the neck of the bottle to be sealed by the 
closure means in such a way that a sealing surface formed 
by the radial projection tightly rests against an inside surface 
of the neck in a closed mode. The bottom comprises a 
cross-sectional slimming disposed radially beyond the cylin- 
drical sealing element, the slimming having a thickness less 
than the thickness of an adj acent portion of the bottom such 
that the slimming functions as a hinge. The bottom and the 
sealing element form an elbow lever pivotable about the 
hinge. At least one rib is disposed in a space formed between 
the bottom and the sealing element to brace the sealing 
element against movement relative to the bottom, such that 
upon bulging of the bottom the radial projection is substan- 
tially radially detached from the inside surface of the neck 
by a lever action of the elbow lever pivotable about the 
hinge. 

7 Claims, 1 Drawing Sheet 
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1 

CLOSURE FOR A BOTTLE OR THE LIKE 

FIELD OF THE INVENTION 

The invention concerns a closure means for a bottle or the 
like. 

BACKGROUND OF THE INVENTION 

The British patent document 2,013,635 A discloses a 
closure means of this kind wherein the radial projection rests 
against the inside wall of the bottle neck in the immediate 
vicinity of its own orifice rim. The cylindrical sealing 
element is very short and the outside of the projection lies 
closely to the bottom of the cap -shaped closure component. 
The bottom bulges outwardly in case of overpressure. When 
deforming in this convex manner, the sealing projection 
follows said mainly axially directed bulging until, at a given 
overpressure and hence at a given bulge, it is released from 
in the inner mouth rim of the bottle's neck and in this manner 
subtends gap through which the overpressure may be 
relieved. In this manner the said sealing means forms an 
overpressure valve averting bottle bursting and entailed 
dangers. 

This known closure means incurs a drawback in that in 
practice the front inner rim at the mouth of the bottle neck 
demands high precision of manufacture, so that no denned 
rest of the sealing projection is assured exactly in the critical 
range wherein the overpressure valve formed by the closure 
means shall open and close. In addition, as regards such 
bottles, and especially those glass bottles to be reused 
several times, the inner rim edge of the bottle neck is 
damaged and thus will not be sealing. 

Another drawback of this known closure means is that on 
account of pressure changes arising in practice by heating 
and then cooling the contents of the bottle fitted with said 
closure means, the sealing projection steadily slides in the 
axial direction on the inside surface of the mouth of the 
bottle acting as a valve seat, whereby the sealing surface of 
the projection may be abraded or damaged and then be 
leaking. 

Lastly the known closure means incurs the drawback that 
the necessity of axial displacement in turn requires axial 
yielding by the cap outside the cylindrical sealing element. 
This requirement is met in this known closure means 
embodied by a screw cap by shearing the bottom outside the 
cylindrical sealing element and by axially stretching the 
outer cylindrical part. However said stretching includes 
prestressing which in turn depends on the screw-on torque, 
in any event it depends during customer use on the particular 
torque applied by the user in screwing on the screw cap. 
Consequently the pressure at which for safety reasons there 
shall be pressure relief will not be provided with the desired 
reliability to preclude bottle bursting at excessive pressure. 

The British patent document 958,417 discloses a closure 
means of a similar kind, also in the form of a screw cap fitted 
with projections inside its bottom and serving as stops and 
coming to rest against the rim edge of a bottle neck when 
said cap is being screwed onto it. In this design the stretching 
of the outer cap part comprising the thread is not utilized to 
impart axial displaceability to the bottom. The elasticity of 
this axial displaceability being determinant for the opening 
pressure, whereas only the region between the cylindrical 
sealing element and the outer rim of the top end of the bottle 
neck are available for yielding, the bottom must be made 
very thin to achieve adequately elastic yielding. This feature 
is a drawback, the more so that it entails very tight manu- 
facturing tolerances. 
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The objective of the invention is to create a closure means 
of the kind defined in the preamble of claim 1 wherein 
inaccuracies of or damage to the front inner edge of the 
mouth of a bottle neck are not disadvantageous and where its 
5 sealing will not be degraded even in the presence of frequent 
pressure changes. 

SUMMARY OF THE INVENTION 

The basic concept of the disclosure of the invention is to 

10 implement the opening of the overpressure valve formed 
between the closure means and the neck of a bottle not by 
an axial displacement of the sealing projection along the 
sealing element, whereby the position and nature of the front 
inside edge of the mouth of a bottle neck assume predomi- 
nant significance, instead by a radially inward displacement 
of the sealing projection. This radial displacement is imple- 
mented in that a cross-sectional slimming acting as a hinge 
is present in the bottom directly radially outside the cylin- 
drical sealing element. Said slimming causes a peripheral 
zone of the closure component, as seen in the bottom's 
cross-section, to rotate about the hinge so formed when said 
bottom is made to bulge, whereas the outer region remains 
substantially unaffected. Because the cylindrical sealing part 
is solidly joined directly inside from the hinge to the bottom 

25 and because in this manner an elbow lever is formed 
between the bottom and the cylindrical sealing element, it 
follows that, upon bottom bulging, the sealing element 
pivots inward and as a result the sealing projection at its 
outer surface of said element is pressure-relieved and, upon 
sufficient pressure, will detach off the cylindrical inside 
surface of the bottle neck. 

To ensure this radial pressure relief or this radial detach- 
ment under all circumstances, the radially sealing projection 

3S is so mounted in a special feature of the invention that for all 
bottom bulging caused by overpressure said projection shall 
be located in the region of the substantially cylindrical inside 
surface of the bottle neck. 
The above discussion relates essentially to cross-sectional 

40 views, the cylindrical sealing element so viewed then actu- 
ally forming a lever. In reality however a cylinder is 
involved, and therefore the cross-section ally viewed lever 
effect in reality is a cross-sectional slimming of the cylin- 
drical sealing element relative to the periphery. However 

45 pressure relief or detachment of the projection remain unaf- 
fected. Obviously the mechanical conditions also are 
affected by the length and rigidity of the cylindrical sealing 
element, however these are parameters which can be 
selected by a typical expert. The same consideration applies 

50 to the design of the hinge -forming cross-sectional slimming 
in the bottom of the cap -shaped closure means. The cross- 
sectional slimming must be pronounced enough in the axial 
direction to achieve the desired easy pivoting. On the other 
hand said slimming must be limited radially to avert undes- 

55 ired parallel motion in the axial direction. 

In a development of the invention, the closure component 
comprises an axial stop located radially outside the cross- 
sectional slimming acting as a hinge to rest against an 
opposite mating stop at the bottle neck. Appropriately said 

60 stop is mounted in the radial region of the top end of a bottle 
neck forming the mating stop. Illustratively the stop may be 
formed merely by the conceptually extended bottom resting 
against the end surface of a bottle neck and thereby causing 
the closure means* bottom to be firmly positioned in the 

65 outer rim zone, thereby precluding axial motions of the 
hinge and hence axial motions of the sealing surface formed 
at the projection of the sealing element and hence also 



/ 
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friction between the sealing surface and the cylindrical inner against a cylindrical inside surface 6 of the neck 2, The 

surface of the bottle neck. In this manner abrasion of and outside diameter of the projection 5 is slightly larger than the 

damage to this sealing surface caused by bulge changes of diameter of the inside surface 6 in such manner that the 

the closure-means bottom due to pressure variations cannot projection 5 when in its screw-on condition as shown, rests 

arise. 5 at a specified force against the inside surface 6. Accordingly 

The axial stop at the closure component obviously must the projection 5 is precluded from making contact with a 
be designed to allow the overpressure to escape through this front, inside edge 7 of the mouth of the neck 2. 
stop. If the stop is annular, this escape may be assured using Directly radially outside the sealing element 4, the bottom 
radial channels or passages. However the stop may be in the 3 comprises a cross-sectional slimming 8 forming a hinge; 
form of discrete stop elements distributed along the periph- 10 an elbow lever formed by the sealing element 4 and that part 
ery of the sealing element and thereby forming passages of the bottom 3 running radially inward from the cross- 
between them. Moreover the stop may be designed to rest sectional slimming 8 is pivotable about said hinge, 
against a projection outside the bottle neck, said projection An external and cylindrical retaining element 12 of the 
then forming the mating stop. closure means 1 comprises an inner thread 13 at its inside to 

In a further embodiment of the invention, a rib is present 15 engage an outside thread 14 of the bottle neck 2. Also a stop 

between the sealing cap and the cylindrical closure means, 10 is present inside at the retaining element 12 and makes 

said rib bracing the elbow lever formed by the bottom and contact with a mating stop 11 formed at the top end of the 

the closure component. As a result the motion of the bottom bottle neck 2. In this manner the stop 10 and the mating stop 

caused by bulging due to increasing pressure in a closed 11 constrain an accurate and in particular a fixed position of 

bottle is more effectively transmitted to the cylindrical 20 the hinge formed by the cross-sectional slimming, 

sealing element and hence pressure relief, or lifting of the A rib 15 is mounted in the region of the angle between the 

projection, is improved, especially regarding the inside bottom 3 and the sealing element 4 and is rigidly affixed to 

pressure acting radially outward on the sealing element. said bottom 3 and sealing element 4 and is integral with 

In the simplest cases, the advantageous rib effect can be 25 them. The rib 15 is triangular and runs radially as far as a 

achieved with only one rib. Obviously several peripherally zone which is away from the sealing projection 5 but ends 

equidistant ribs also may be used. in a radial zone away from the axis 16. Because of this slight 

In a further appropriate development of this embodiment, radial inward dimension, the bracing of the bottom 3 is kept 

in the region where it merges into the sealing element, the rib sma11 wim respect to bulging. 

runs as far as a zone radially remote from the sealing 30 In use, and after filling the bottle with the neck 2 being 

projection. In this manner an unbraced and hence elastic discussed, the cap -shaped closure means 1 is screwed onto 

region remains axially between the rib and the projection. the neck 2 until the stop 10 comes to rest against the mating 

In a further development of this embodiment, in the st0 P 11 In this process, the projection 5 at the sealing 

region where it merges into the bottom, the rib runs as far as element 4 glides onto the inside surface 6 of the neck 2 and 

a zone which is radially remote from the axis or center of the 35 tnuslv seals the bottle-inside. If overpressure is generated in 

closure component. This feature opposes degradation of the bottle > for instance in ca se the beverage is gas-pressure 

bottom bulging with increasing pressure and hence the generating, the bottom 3 will bulge outward so that its rims 

action as an overpressure valve is improved. rotate aD0Ut tne cross-sectional slimming 8 representing a 

t *i *u « 1 r * * j* 11 a j hinge. As a result, the arm formed by the sealing element 4 

Lastly, the cross-sectional slimming is radially configured . _, • « . • it < / * . r , • . . 

, . r _*u j 1 * r a. • *■ an pivots radially in ward and thereby the force with which the 

in such manner m a further development of the invention 4U . „. - . . . * , j, , 

that the hinge it forms lies on the conceptually extended P ro J ect !° n s P««» against the .aside surface 6 of the neck 

inside surface of the neck of a bottle. On account of this 2 18 r ° d " Ced : ^^"'Tf *' 

position of the slimming and hence of the hinge, the radially * predetermmed buying of the bottom 3, the project.on 5 

sealing projection resting against the inner wall of a botde f etaches °£, the J™** f"? ace «• all ° win g the overpressure 

neck will only be pressure relieved or detached transversely « ° escape Thereby the bulge of the bottom 3 decreases and 

to the inside surface of the bottle neck when the bottom of 'heprojectton 5 agam comes to rest tightly against the inside 

the closure cap bulges. In this manner axial factional T ? It u » 15 - impr0v f ?. ,he transmissi0n , of the 

motions between the sealing projection along the inside deviatl ° n of *° botto f 3 d £ overpressure-bulging to 

„ e f*u u i j j | , the sealing element 4 and the elbow lever formed by the 

surface of the bottle neck are opposed and thus also wear and , _ - & , . . ... . . , ' 

leakage 50 bottom 3 ana - mc sealing element 4 is braced thereby. As a 

consequence the overall overpressure valve operates more 

BRIEF DESCRIPTION OF THE DRAWING sensitively and accurately to overpressure. In particular a 

specified blowoff pressure is more easily observed even at 

The drawing is a cross-sectional and partial cutaway view varying manufacturing tolerances, 

of a closure component made in accordance with the present 5$ Because the p 0sition of the hinge formed by the crQSS . 

invention. sectional slimming 8 is made practically invariant by the 

The invention is elucidated by an illustrative embodiment stop 10 and the mating stop 11, axial displacements of the 

and in relation to a drawing. sealing element 4 are practically precluded and also relative 

ncTAtr rrn ncci-mD-nrw ttjc motions between the projection 5 at the sealing element 4 

DETAILED I^OTPITON OF THE ^ and the inside surface 6 of the Qeck 2 ^ scaliQg 

effect remains unaffected even when frequent changes in 

The drawing is a cross-section and partial cutaway view pressure cause changes in the bulging of the bottom 3. Such 

of a closure component 1 designed as a screw cap and changes merely entail changes in resting pressure by the 

screwed onto a bottle neck 2 only shown at its front part. The projection 5 that however do not degrade sealing, 

closure component 1 comprises a bottom 3 from which a 65 I claim: 

cylindrical sealing part 4 runs axially inside the neck 2, said 1- A closure means for a bottle, comprising: 

sealing part 4 comprising at its outside a projection 5 resting a) a cap-shaped closure component; 
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b) a projection directed inwardly from an edge of said that upon bulging of said bottom said radial projection 
cap-shaped closure component adapted to engage an is substantially radially detached from the inside sur- 
outwardly directed projection at a neck of a bottle; face of the neck by a lever action of said elbow lever 

c) a substantially cylindrical sealing element extending pivotable about said hinge. 

axially from a bottom of said closure component, said 5 2. Closure means as in claim 1, wherein said sealing 

sealing element being disposed within said closure element comprises an axial stop radially disposed beyond 

component; said cross-sectional slimming to rest against an opposite 

d) a radial projection extending from a radially outwardly mating stop at the neck. 

facing surface of said sealing element and disposed 3. Closure means as in claim 2, wherein said axial stop is 

away from said bottom and having a diameter larger 10 adapted positioned in a radial region of a top end of the neck 

than the inside diameter of the neck of the bottle to be forming said mating stop. 

sealed by said closure means in such a way that a 4, Closure means as in claim 1, wherein said at least one 

sealing surface formed by said radial projection tightly runs axially along said sealing element as far as into a 

rests against an inside surface of the neck in a closed ^ zone away f Jom sa jd radial projection in a region merging 

moc * e ' into said sealing element. 

e) said bottom comprises a cross-sectional slimming 5. Closure means as in claim 4, wherein in said region said 
disposed radially beyond said cylindrical sealing terminates radially away from an axis of said closure 
element, said slimming has a thickness less than the component. 

thickness of an adjacent portion of said bottom such 2Q 6 closure means as in claim ^ wherein said rib is 

that said slimming functions as a hinge; triangular 

f) said bottom and said sealing element form an elbow 7 closure means as in claim 1, wherein said cross- 
lever pivotable about said hinge; and sectional slimming is disposed radically inwardly of a 

g) at least one rib disposed in a space formed between said radially outermost surface of the radial projection, 
bottom and said sealing element to brace said sealing 25 

element against movement relative to said bottom, such ***** 
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ABSTRACT 



A closure for sealing a rim of an open mouth of a con- 
tainer including a substantially cylindrical end cap 
closed at a first end thereof by a top surface, open at a 
second opposite end thereof and including an annular 
side wall having a predetermined width extending be- 
tween the first and second ends, the top surface includ- 
ing a first inside surface facing the interior of the end 
cap and a second exterior surface facing the exterior of 
the end cap, a first flexible seal member connected to 
and depending a predetermined distance from the first 
inside surface of the top surface proximate the annular 
side wall for cooperative sealing engagement with an 
outer edge of the container rim and for inhibiting out- 
ward distortion of the container rim, and a second flexi- 
ble seal member connected to and depending a prede- 
termined distance from the first inside surface of the top 
surface and within the confines of the first seal member 
for sealing engagement with an inner edge of the con- 
tainer rim and for inhibiting inward distortion of the 
container rim, the rim substantially being accepted be- 
tween the first and second seal members which seal the 
exterior and interior edges of the rim, respectively, to 
prevent leakage of the container contents and contami- 
nation of the contents from elements outside the con- 
tainer. 



11 Claims, 2 Drawing Sheets 
10 
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1 2 

reseating of the closure upon reinstallation on the con- 

CLOSURE FOR SEALING A CONTAINER RIM tainer. 

U.S. Pat. No. 4,220,250 similarly discloses a closure 

This application is a continuation-in-part of applica- having one sealing ring extending from an internal sur- 

tion No. 07/845,373 filed Mar. 3, 1992, now abandoned, 5 face of a closure whose flexing is limited by an addi- 

which is owned by the same assignee as the assignee tional support ring depending from the closed end of 

herein. the closure and which provides enhanced sealing with 

WArvrunTTism hp thc uovcvTinM increased pressure within the container. A bead also is 

BACKGROUND OF THE INVENTION mduded Qn the surfacc of thfi dosure side waU 

1. Field of the Invention 10 for locating and centering of the closure as it is finally 
This invention relates generally to closures for con- tightened on the container. As with the closure de- 
tainers, and more particularly to a closure which seals a scribed above, sealing is provided by a bead formed on 
rim of an open mouth of a container at a plurality of the sealing ring that only provides contact with the 
discrete locations along the surface of the rim and con- center of the rim along a single engagement line. Addi- 
tainer mouth where each location provides a seal over a IS tionally, an initial vacuum within the container may 
significant portion of the surface of the container and cause the structure that provides the enhanced sealing 
stabilizes both the interior and exterior surfaces of the to open and enable the contents to leak out 
container mouth from distortion during and after instal- U.S. Pat. No. 4,360,114 discloses a closure having 
lation of the closure. two resilient concentric sealing rings depending from 

2. Description of the Related Art 20 the top portion of the cap where the outer sealing ring 
Closures or caps for containers typically are of the is longer. Both rings, however, contact the central por- 

threaded screw or snap type construction and are uti- tion of a tapered container rim and flex outward which 

Iized to close the mouth of the container in either a can cause leakage from outward pressure within the 

resealable or non-resealable manner. Manufacturers of container causing outward flexing of the rings, 

products which utilize such closures typically require a 25 It therefore is desirable to provide a closure which 

closure to perform under several conditions or specifi- can seal a container rim, even when the container and- 

cations which vary from product to product and be- /or contents are subjected to heat or where excess pres- 

tween manufacturers. sure or a vacuum is provided within the container, 

One condition or specification is that a closure be where the closure engages the container rim and mouth 

capable of being applied to a container when the con- 30 in a plurality of locations and provides sealing over a 

tainer and/or the contents therein still are hot or where significant portion of the surface area of the container 

the container and contents are heated after application and which stabilizes both the interior and exterior sur- 

of the closure. In such a situation, temperatures of the faces of the container from distortion during and after 

contents can exceed 150° which can distort the con- installation of the closure, 

tainer mouth from its circular shape. Accordingly, clo- 35 __ _ _ , . ^ w , „^ WT ^ T 

sures utilized in such applications must not only ensure SUMMARY OF THE INVENTION 

proper sealing about the container mouth or rim, but The invention provides a closure for sealing a rim of 
must assist in maintaining the circular shape of the con- . an open mouth of a container. The closure includes a 

tainer mouth during and after application of the closure. substantially cylindrical end cap closed at a first end 

Furthermore, containers frequently are sealed with a 40 thereof by a top surface, open at a second opposite end 
closure where a vacuum is provided within the con- thereof and including an annular side wall having a 
tainer. Thus, these types of closures initially must seal predetermined width extending between the first and 
the container against an inward pressure force provided second ends. The top surface includes a first inside 
by the vacuum. After opening, the same closure must surface facing the interior of the end cap and a second 
then seal the container against an outward pressure 45 exterior surface facing the exterior of the end cap. A 
force which can be provided by the weight of the con- first flexible seal member is connected to and depends a 
tainer contents themselves as well as any gas pressure predetermined distance from the first inside surface of 
which may be generated by the contents, such as gas the top surface proximate the annular side wall for co- 
pressure provided by a carbonated beverage. operative sealing engagement with an outer edge of the 

To provide a leak-proof seal about the rim of the 50 container rim and for inhibiting outward distortion of 

container mouth, closures can include separate liners or the container rim. A second flexible seal member also is 

be molded to include one or more rim engagement connected to and depends a predetermined distance 

member that resists leakage of the container contents. from the first inside surface of the top surface and 

Separate liners typically are attached to the inside within the confines of the first seal member for scaling 

closed end of the closure and can require increased 55 engagement with an inner edge of the container rim and 

manufacturing costs to insert and secure the liner to the for inhibiting inward distortion of the container rim, the 

closure and/or modify the closure to accept the liner. rim substantially being accepted between the first and 

An example of a closure having a molded rim engage- second seal members which seal the exterior and inte- 
ment member is shown in U.S. Pat. No. 4, 122,965 which rior edges of the rim, respectively, to prevent leakage of 
includes one non-flexing sealing fin which projects 60 the container contents and contamination of the con- 
downwardly from the closed end of the closure to en- tents from elements outside of the container, 
gage the container rim proximate the center of the nnTrr — c,™,_ T ™ „ ^ , , lTT _„ 
width of the rim. Such a sealing fin, however, only BRIEF DESCRIPTION OF THE DRAWINGS 
provides contact with the center of the rim along a FIG. 1 is a bottom plan view of a closure illustrating 
single engagement line which may not provide an ade- 65 the sealing members of the invention formed on the 
quate seal, especially with container contents under inside top surface thereof; 

pressure. Additionally, the sealing fin is crushed and FIG. 2 is a sectional view taken along the line 2—2 of 

deformed during installation which can restrict proper FIG. 1 in the direction indicated generally illustrating 
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the closure in juxtaposition with a container neck and 
mouth illustrated in elevation; 

FIG. 3 is an enlarged fragmentary sectional view of 
the closure of the invention illustrating the sealing mem* 
bers prior to engagement with a container rim; and 5 

FIG. 4 is an enlarged fragmentary sectional view of 
the closure of the invention, similar to FIG. 3, illustrat- 
ing the sealing members after engagement with the 
container rim and sealing thereof; 

FIG. 5 is an enlarged cross-sectional view of a por- 10 
tion of the cap of the invention illustrating a separate 
liner; and 

FIG. 6 is an enlarged cross-sectional view of a por- 
tion of the container mouth illustrating another feature 
of the invention. 15 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring to FIG. 2, the closure or cap of the inven- 
tion is designated generally by the reference numeral 20 
10. The cap 10 preferably is made of plastic and de- 
signed for threaded engagement with a container 12 
about a neck portion 14 for sealing a top rim 16 about an 
open mouth 18 of the container 12 as will be described 
below. It is to be understood, however, that the material 25 
of the cap 10 as well as the container 12 can vary and 
the cap 10 can be utilized in a variety of applications. 

The cap 10 preferably is substantially cylindrical in 
shape and includes a first end 20 closed by a top surface 
22, a second opposite open end 24 and an annular side 30 
wall 26 interconnecting the first end 20 and the second 
end 24. Preferably, to assist in gripping the outside sur- 
face of the cap 10, the exterior surface 26a of the annu- 
lar side wall 26 can include a plurality of ribs 28. Addi- 
tionally, the interior surface 26b of the annular side wall 35 
26 is formed with threads 30 for cooperative threaded 
engagement with corresponding threads 32 on the con- 
tainer 12, The cap 10, however, can be designed for 
snap-type engagement or a combination of threaded and 
snap engagement with the container 12 (not illustrated) 40 
if desired. 

The top surface 22 of the first closed end 20 of the cap 
10 includes an interior surface 34. In order to seal the 
top rim 16 of the open mouth 18 of the container 12 
against leakage, the interior surface 34 includes three 45 
depending concentric annular sealing flanges or fins: a 
first outer sealing flange 36; a second intermediate seal- 
ing flange 38 and a third inner sealing flange 40. 

Preferably, the three flanges 6, 8 and 40 are somewhat 
flexible and ere integrally formed with and depend 50 
outwardly away from the interior surface 34. It is to be 
understood, however, that the three flanges 36, 38 and 
40 may be of any shape and size, may not be annular and 
could be provided in the form of one or more separate 
assemblies or liners, such as liner 100 in FIG. 5, which 55 
then are secured to the interior surface 34, if desired. 

Briefly, as FIG. 4 illustrates, in operation when the 
cap 10 is threadedly applied to the container 12, the first 
outer flange 36 seals an outer edge 42 of the top rim 16 
of the container 12 and the second intermediate flange 60 
38 seals an inner edge 44 of the top rim 16. The third 
inner flange 40 seals an inside surface 46 of the neck 14 
of the container 12. Details of the sealing of the three 
flanges 36, 38 and 40 will be discussed hereinafter. 

As FIG. 3 illustrates, the first outer flange 36 substan- 65 
tially is triangular in cross-sectional configuration and 
forms an annular fin or ring depending from the interior 
surface 34 of the cap 10. The first outer flange 36 in- 



cludes a first proximal end 48, connected to the interior 
surface 34 of the cap 10, and a second opposite distal 
end 50, formed at a distance from the first proximal end 
48. Thus, the second distal end 50 depends a predeter- 
mined distance outwardly away from the interior sur- 
face 34 of the cap 10 to provide the desired engagement 
with the outer edge 42 of the rim 16. 

Preferably, to allow for outward flexing of the first 
outer flange 36 within the confines of the cap, 10, the 
first flange 36 includes a first outside surface 36a and a 
second tapered inside surface 36b which tapers from the 
first proximal end 48 to the second distal end 50 of the 
first outer flange 36. 

The first outside surface 36a is spaced a predeter- 
mined distance from the interior surface 26b of the 
annular side wall 26 of the cap 10 by a first annular slot 
52 having a length extending substantially parallel to 
the interior surface 266. The first slot 52 has a first 
closed end 52a and a second open end S2b which opens 
to the interior of the cap 10 facing the second open end 
24 of the cap 10. It is to be noted that the first closed end 
52a is rounded and extends into the interior surface 34 
of the cap 10 a predetermined distance to assist in flex- 
ing of the first flange 36 and provide a point of rotation 
for the first flange 36. . 

Similarly, the second intermediate flange 38 substan- 
tially is triangular in cross-sectional configuration and 
forms an annular fin or ring depending from the interior 
surface 34 of the cap 10. The second flange 38 includes 
a first proximal end 54, connected to the interior surface 
34 of the cap 10, and a second opposite distal end 56, 
formed at a distance from the first proximal end 54. 
Thus, the second distal end 56 depends a predetermined 
distance outwardly away from the interior surface 34 of 
the cap 10 to provide the desired engagement with the 
inner edge 44 of the rim 16. 

Preferably, the first outer flange 36 is somewhat 
longer than the second intermediate flange 38, but the 
lengths of both the first and second flanges 36 and 38 
can vary. To allow for inward flexing of the second 
flange 38 within the confines of the cap 10, the second 
flange 38 includes a first surface 38a and a second ta- 
pered surface 39b which tapers from the first proximal 
end 54 to the second distal end 56 of the second interme- 
diate flange 38. 

The first surface 38a is spaced a predetermined dis- 
tance from the third interior flange 40 by a second annu- 
lar slot 58 having a length extending substantially nor- 
mal to the interior surface 34 of the cap 10. The second 
slot 58 includes a first closed end 58a and a second open 
end 586 which opens to the interior of the cap 10 facing 
the second open end 24 of the cap 10. The first closed 
end 58a is rounded and extends into the interior surface 
34 of the cap 10 a predetermined distance to assist in 
flexing of the second flange 38 and provide a point of 
rotation for the second flange 38. 

The third inner flange 40 forms an annular fin or ring 
depending from the interior surface 34 of the cap 10 and 
includes a first proximal end 60, connected to the inte- 
rior surface 34, and a second opposite distal end 62, 
formed at a distance from the first proximal end 60. 
Thus, the second distal end 62 depends a predetermined 
distance outwardly away from the interior surface 34 
and preferably is longer than both the first and second 
flanges 36 and 38 for contact with the interior surface 46 
of the neck 14 of the container 12. 

To provide contact between the third inner flange 40 
and the interior surface 46 of the neck 14, the third 
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flange 40 includes an outwardly extending rounded 
shoulder 64. As FIG. illustrates, before the cap 10 is 
installed on the container 12 the shoulder 64 is posi- 
tioned proximate the proximal end 60 of the flange 40 
and extends outwardly toward both the first and second 
flanges 36 and 38 and the annular side wall 26 of the cap 
10 to project over the second flange 38. To assist in 
seating and flexing of the flange 40 as will be described 
below, the shoulder 64 tapers off along a ramp portion 
66 toward the distal end 62 of the flange 40. 

As FIG. 3 illustrates, as the cap 10 is installed on the 
container 12, the ramp portion 66 of the shoulder 64 
initially will contact the inner edge 44 of the rim 16. 
Upon continued installation, the contact between the 
ramp portion 66 and the inner edge 44 of the rim 16 will 
force the third flange 40 to the left in the direction of 
arrow "A** until the shoulder 64 occupies the position 
illustrated in FIG. 4 where it is spring loaded against the 
inside surface 46 of the neck 14. 

As the third flange 40 is being flexed, the outer and 20 
inner edges 42 and 44 of the rim 16 engage the first and. 
second flanges 36 and 38, respectively, which then are 
flexed in opposite directions. This flexing is accom- 
plished due to the shape of the outer and inner edges 42 
and 44 and the flexibility and shape of the first and 25 
second flanges 36 and 38 which allows the rim 16 of the 
container 12 to occupy the final sealed position with 
respect to the cap 10 as illustrated in FIG. 4. 

In this final sealed position, all three flanges 36, 38 
and 40 provide sealing engagement along a substantial 30 
surface area of the container 12 as opposed to mere line 
contact. Furthermore, sealing is provided against both 
an inward pressure provided by a vacuum or an out- 
ward pressure provided by the weight of the container 
contents or gas pressure generated by the container 35 
contents. 

It also is to be noted that the cooperation between 
flanges 36, 38 and 40 helps to stabilize both the inside 
and outside portions of the mouth 18 of the container 12 
and prevent it from distorting. This is especially impor- 40 
tant when the container 12 or the contents are heated 
before or after application of the cap 10. 

Additionally, the design of the flanges 36, 38 and 40 
enables a cap 10 to be utilized with a range of sizes and 
tolerances of the mouth 18 and rim 16, which can have 45 
edges 42 and 44 of different shapes including squared off 
edges (not illustrated.) This is due to the flexibility of 
the flanges 36, 38 and 40, the use of the tapered surfaces 
366 and 386 of the flanges 36 and 38, slots 52 and 58 and 
the cooperative engagement with the rim 16. 

As FIG. 6 illustrates, in order to minimize the drag of 
the third inner flange 40 against the inside surface 46 of 
the neck 14 of the container 12, the inside surface 46 can 
be enlarged in diameter and formed to include an inter- 



50 



face, an inside surface, a first transitional corner be- 
tween said top surface and said outside surface and a 
second transitional comer between said top surface and 
said inside surface, the closure comprising: 
a substantially cylindrical end cap closed at a first end 
thereof by a top surface, open at a second opposite 
end thereof and including an annular side wall 
having a predetermined width extending between 
said first and second ends, said top surface includ- 
ing a first inside surface facing an interior of said 
end cap and a second exterior surface facing an 
exterior of said end cap; 
first flexible seal means connected to and depending a 
predetermined distance from said first inside sur- 
face of said top surface proximate said annular side 
wall for cooperative sealing engagement with said 
first corner of said container rim and for inhibiting 
outward distortion of said container rim and a 
space defined between said side wall and said first 
seal means; 

second flexible seal means connected to and depend- 
ing a predetermined distance from said first inside 
surface of said top surface and within the confines 
of said first seal means for cooperative sealing en- 
gagement with said second corner of said container 
rim and for inhibiting inward distortion of said 
container rim, said first and second seal means 
forming a channel therebetween for receiving said 
container rim therein to prevent leakage of con- 
tainer contents, contamination of the contents from 
elements outside the container and inhibiting out- 
ward and inward distortion of the container rim; 

third flexible seal means connected to and depending 
a predetermined distance from said first inside sur- 
face of said top surface and within the confines of 
said second seal means for sealing engagement with 
an internal surface of the container mouth and for 
inhibiting inward distortion of a container neck, 
and a space defined between said second seal means 
and said third seal means; and 

said channel being radially larger than the space be- 
tween the side wall and the first seal means, and 
said channel being radially larger than the space 
between the second seal means and the third seal 
means, the first and second seal means being suffi- 
ciently spaced from the side wall and the third seal 
means, respectively, so that they remain free of 
contact with the side wall and third seal means at 
all times. 

2. The closure as defined in claim 1 wherein said first, 
second and third seal means are annular. 

3. The closure as defined in claim 1 wherein said first 
and second seal means provide sealing engagement over 



nal rib 70. Thus, when the cap 10 is installed on the 55 a predetermined portion of a surface area of said con- 



container 12, the third inner flange 40 does not deflect 
in the direction of arrow "A" until it engages the inter- 
nal rib 70. This engagement also* enables more thread 
contact area between the cap 10 and container 12. 



tainer. 

4. The closure as defined in claim 1 wherein said first, 
second and third seal means provide sealing engage- 
ment over a predetermined portion of a surface area of 



Modification and variations of the present invention 60 said first and second corners of said container rim and 



are possible in light of the above teachings. It is there- 
fore to be understood that within the scope of the ap- 
pended claims, the invention may be practiced other- 
wise than as specifically described. 

What is claimed and desired to be secured by letters 65 
patent of the United States is: 

1. A closure for sealing a rim of an open mouth of a 
container, the rim having a top surface, an outside sur- 



said inside surface, respectively. 

5. The closure as defined in claim 1 wherein said first 
and second seal means are integrally formed with said 
first inside surface of said top surface of said end cap. 

6. The closure as defined in claim 1 wherein said first 
and second seal means are formed as at least one sepa- 
rate liner member which is connected to said first inside 
surface of said top surface of said end cap. 
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7. The closure as defined in claim 1 wherein said first, 
second and third seal means are integrally formed with 
said first inside surface of said top surface of said end 
cap. 

8. The closure as defined in claim 1 wherein said first, 
second and third seal means are formed as at least one 
separate liner member which is connected to said first 
inside surface of said top surface cf said end cap. 

9. The closure as defined in claim 1 wherein said 
internal surface includes an annular rib for sealing en- 
gagement with said third seal means. 

10. A container and a closure for sealing a rim of an 
open mouth of said container, the container rim having 
a substantially horizontal top surface, a substantially 
vertical outside surface, a substantially vertical inside 
surface, a first substantially arcuate curved transitional 
comer between said top surface and said outside surface 
and a second substantially arcuate curved transitional 
corner between said top surface and said inside surface, 
the closure comprising: 

a substantially cylindrical end cap closed at a first end 
thereof by a top surface, open at a second opposite 
end thereof and including an annular side wall 
having a predetermined width extending between 
said first and second ends, said top surface includ- 25 
ing a first inside surface facing an interior of said 
end cap and a second exterior surface facing an 
exterior of said end cap; 

first flexible seal means connected to and depending a 
predetermined distance from said first inside sur- 30 



10 



15 



20 



face of said top surface proximate said annular side 
wall for cooperative sealing engagement with said 
first corner of said container rim and for inhibiting 
outward horizontal distortion of said container rim; 
and 

second flexible seal means connected to and depend- 
ing a predetermined distance from said first inside 
surface of said top surface and within the confines 
of said first seal means for cooperative sealing en- 
gagement with said second corner of said container 
rim and for inhibiting inward radial distortion of 
said container rim, said first and second seal means 
forming a channel therebetween for receiving said 
container rim therein to prevent leakage of con- 
tainer contents, contamination of the contents from 
elements outside the container and inhibiting out- 
ward and inward radial distortion of the container 
rim; and 

third flexible seal means connected to and depending 
a predetermined distance from said first inside sur- 
face of said top surface and within the confines of 
said second seal means for sealing engagement with 
said substantially vertical inside surface of said 
container rim and for inhibiting inward radial dis- 
tortion of said container rim. 
11. The container and closure as defined in claim 10, 
wherein said final position of said container rim with 
respect to said closure is spaced from said annular side 
wall of said closure. 

* * * ♦ * 
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ABSTRACT 



In a closure cap (1) of thermoplastic material, produced 
by an injection moulding process, the guarantee strip (2) 
which is formed integrally thereon is provided, at the 
lower edge (2) of the closure cap, on the outside (6), 
with a reinforcement portion (5) which is disposed be- 
tween two desired-rupture connecting web portions (3). 
Besides the advantages, which are already known, of a 
reinforcement portion on the guarantee strip, the rein- 
forcement portion according to the invention serves as 
a support for bearing against the moulding tool in order 
to prevent stretching of the connecting web portions (3) 
or deformation of the guarantee strip (2) when the cap 
is removed from the mould. 

4 Claims, 11 Drawing Figures 
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1 2 

forcement portion can be made of larger dimensions, as 

CLOSURE CAP FOR A CONTAINER required, than would be possible in the case of a rein- 
forcement portion disposed on the inward side of the 

The invention relates to a closure cap for a container, guarantee strip. As will be described in detail hereinaf- 

the cap being of the type which is provided with a 5 ter, the reinforcement portion also serves as an aid to 

heat-shrinkable guarantee strip and is produced inte- stripping the cap out of the injection moulding tool, 

grally with the guarantee strip from thermoplastic ma- insofar as the guarantee strip itself is retained in the tool 

terial in an injection molding process, wherein the guar- by the reinforcement portion upon relative movement 

antee strip is connected to the lower edge of the closure of the internal mandrel. The fact that the cross-section 

cap by way of a plurality of rupturable connecting web 10 of the reinforcement portion increases towards the 

portions and is intended at least partially to embrace the lower end of the guarantee strip provides that the guar- 

neck of the container and can be brought into engage- antee strip bears against the tool when the cap is 

ment therewith by heat-shrinking, and wherein the wall stripped from the internal mandrel, but that nonetheless 

thickness of the guarantee strip has a reinforcement the step of ejecting the closure cap in the opposite direc- 

portion in the region between each two rupturable con- 15 tion is not made unnecessarily difficult, 

necting web portions and the individual reinforcement Good properties in regard to shrinkability of the 

portions are interrupted and spaced apart by portions of guarantee strip and the flow properties of the injection 

smaller wall thickness. moulding material are achieved if the reinforcement 

A closure cap of the kind indicated above is described portion is of substantially square or rectangular configu- 

for example in the European patent publication No. .20 ration in plan and extends over a sector which is equal 

34,997, published on Sept. 2, 1981. In accordance with to or smaller than half the sector between two desired- 

that specification, the guarantee strip is provided on the rupture connecting web portions. In some situations of 

inward side with a chord-like reinforcement, the pur- use, it may also be advantageous for the reinforcement 

pose of which is to enhance the flow behaviour of the portion to be of a substantially triangular configuration, 

thermolastic material in the injection moulding opera- 25 with one side of the triangle extending substantially 

tion. In addition, the reinforcement is intended to facili- parallel to the bottom edge of the guarantee strip, 

tate the operation of shrinking the guarantee strip on to There is also disclosed an apparatus for producing a 

the neck of the container by means of the effect of heat. closure cap of the kind set forth, which is simple in 

It has now been found that the dimensions of the manufacture and which produces fault-free closure caps 

reinforcement on the inward side of the guarantee strip 30 at high rates of output. Such an apparatus comprises an 

can only lie within a restricted range as in that respect upper tool portion for forming the outside contour of 

the dimensions and the configuration of the neck of the the closure cap, a lower tool portion for forming the 

container must be taken into account In addition, prob- lower edge of the closure cap and the outside of the 

lems still occur when removing the closure cap from a guarantee strip, wherein the plane of contact of the 

moulding tool which opens in an axial direction, but 35 upper and lower tool portions lies in the plane of the 

those problems are not directly related to the reinforce- lower edge of the closure cap, and comprising an inner 

ment on the guarantee strip. More specifically, when tool portion for forming the internal contour of the 

stripping the closure cap from the inner tool portion, closure cap and the inside and the lower edge of the 

the guarantee strip is subjected to forces which act in guarantee strips, recesses being provided in the lower 

the opposite direction to the direction of ejection from 40 tool portion on the wall portion forming the outside of 

the mould and which pull the guarantee strip down- the guarantee strip, a respective recess being disposed 

wardly. As a result of that, undesirable stretching oc- between each two connecting web portions. The reces- 

curs at the connecting web portions which form the ses may be relatively easily provided on already existing 

desired rupture locations, as the thermoplastic material injection molding tools so that surprising improvements 

is still relatively hot and stretchy after the injection 45 both in the injection molding tool itself and also in the 

moulding operation. On being removed from the closure cap may be achieved by a relatively simple 

mould, the guarantee strip may be deformed in particu- measure. 

lar in the region between two desired-rupture connect- Embodiments of the invention are described in 

ing web portions, in such a way that it is no longer greater detail hereinafter and illustrated in the drawings 

capable of being brought into proper engagement with 50 in which: 

the neck of the container. FIG. 1 shows a view in cross-section of part of a 

The object of the present invention is therefore to closure cap according to the invention, enlarged by a 

provide a closure cap of the kind set forth in the open- factor of ten, 

ing part of this specification, wherein the thickened FIG. 2 shows a view from below of part of the clo- 

portion on the guarantee strip can be better dimen- 55 sure cap shown in FIG. 1, 

sioned in accordance with the requirements involved, FIG. 3 shows a side view of a reinforcement portion 

and wherein in addition the operation of removing the on the guarantee strip, 

cap from the injection moulding tool can be carried out FIG. 4 shows a side view of modified embodiment of 

without damaging or causing deformation of the guar- a reinforcement portion on the guarantee strip, 

antee strip. 60 FIG. 5 shows the closure cap of FIG. 1 in the injec- 

In accordance with the invention, that object is tion moulding tool in a closed condition, and 
achieved by a screw cap which includes the features FIGS. 6 to 11 show the operations involved in eject- 
that the reinforcement portions are arranged on the ing an injection-moulded cap out of the tool, on a 
outward side of the guarantee strip, and the cross-sec- greatly reduced scale. 

tions of the reinforcement portions increase toward the 65 As shown in FIG. 1, a closure cap 1 is provided, as in 

lower edge of the guarantee strip. per se known manner, with a guarantee strip 2 which is 

■ By virtue of the reinforcement portion being disposed integrally connected to the lower edge 4 of the closure 

on the outward side of the guarantee strip, the rein- cap by way of desired-rupture connecting web portions 
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i i i 3. The closure; cap: illustrated also has a female screwthr : ; ■ : the forces; applied! to* thei guarantee strip 'as :a result: ofi 
t i i read f7i for screwing onito the mouth opening of a con-i hi: static friction; when; the tool portions are:opened can no : 
: tainer having a male screwthread; together with a seal-i : i i I longer result: in i thei connecting! webi portions 3 being: 
i i i ing; lip 8 arid an internal sealing means 9; It will be ap^ ; ; ■ : stretched or ! the guarantee ^stripi 2 ' being ideforriieii. i 
: 1 1 predated' that the closureicapfmayialso be: of a different ! 5i ; When ithe moulding rhateriali which reaches the giiarah- 
; ■ configuration.: = ; : ; i ; ; i ■ i : i • i : tee: strip by i way i ofi the* connecting: webi portions 3 is; 

Miii It: is; already; known fortheicross-sectionofthe guar^ injected, the reinforcement portions 5 cause the mate*; 
i : antee strip: to ibeof a 5 wedge-shaped configuration, with ill! rial! to; flow together homogeneously; in ithe : region; be- : 
; : an angle a, because: that makes it possible to: use: tools ■ i : : tweenitwo connecting web; portions; i \ : 1 1 i : : i s : : ! i : m \ > 
\ i i which: open in an axial direction; The guarantee strip 2 : 10 ; : ; FIGS. 6 to 11 show the individual: relative positions: 
i is intended to be brought 1 into engagement; with a* bead i ; i ; of the tool> portions when the injection-moulded closure 
; ! portion on the neck of the container sa that 1 when the ; i m cap is being removed from ithe moulds. (Details of such an : 
i : closure: cap 1 iisi unscrewed, the connecting web por- ; ; i ; injection moulding tool are known to the man skilled in; 

tions 3 tear, thereby indicating that the closure cap has i ; \ i thei art and will therefore; not be described; in ; greater; 
I i : already: been opened once. In the; case of a closure cap 15 : detail hefeihl The movements of the individual parts: of; 
i : in i accordance with ithe i illustrated ■ construction, the : ; ; ; the: tool are produced by means of a hydraulic step-wise : 
: = guarantee strip is shrink fitted on to the neck of the ill; ejector 18. ; i ; i i ; : i : ; ; : : i : i i 
; ; . container; by i the effect of heat. However, the configura- In FIG. 6, all parts of the tool are closed so that they ; 
: : tion of the: guarantee strip may: also be altered: in such a ; ; ; i are in the same positions as shown in FIG.: 5: As illus- : 
; : way that, when the closure cap is screwed oh, Ithe guar-: ;20 i trated in PIG. 17,1. thei upper tool portion ill is first raised i 
; ; i antee; strip; comes; into engagement on the container, at = ; = so as to: free the outside of the iclosure leap! 1, ; In; that ; 
: r the neck thereof; without being subjected to: thei effect ; ; ; i operation,; the closure cap lis retained by the inner tool : 
; : ; of heat. ; ;;;:;:;;:::;;;:;:■ : : ! : : i i i : i : i ; I ; ! i portion 14L The tool portion 14 comprises a plurality; of 

m Thei configuration! of ithe reinforcement portion 5; on ; ; : components which are concentrically fitted one into; the; 
: the : outward; side ; 6 ; of ; the ; guarantee strip icani be seen ;25 i others ias can be particularly clearly seen from FIG.: 8. 
I : i from IFIGS. 1= 2 and 3; The cross-section 1 of : the rein-; ; ^ That is necessary ; in ; order to ;be ; able I to: remove ithe i 
: : i forcement sportian increases; in a bead-like configuration ; • i : complicated; internal contour of the closure cap : from : 
: towards ithe loweriedge 10 of ithe guarantee ; strip : arid is ; i i i the! moulding: tool; As shown in FIG.: 8; the lower; tool : 
: = of a iwedgerlike shape which is rounded off at the bot^ : portion 12 is; first raised somewhat, i together: with ithe ■ 
: : i torn',! wherein; ;as illustrated; ithe i wedge; angle; 0 of the 130 : inner: tool portion 14,: so that the internal sealing means : 
; reinforcement portion 5 is substantially larger than the • : i i in ithe closure cap 1 is; released. In that movement, the 
; 1 1 wedge angle a of the guarantee strip 2. The supporting : - guarantee strip 2 is still embraced by; tool portions.! 1 1 ; i 
; ; i action in the injection moulding tool,: which is addition- hi;:: FIG.; 9 shows the crucial phase in the operation of 
; : ally achieved with: the; reinforcement portion S,; can be i ! u removing i the 1 i moulded i component i from; ;the : tool; i 
■ i particularly, clearly seen from FIG. 2. As viewed from 35 whereuvthe guarantee strip is removed; from the mould- \ 
; : below; the; reinforcement portions 5 appear asisegment-; MM ing; tpplJ The; upper tool portion 12 is raised; further so 
; : like projections: which can: bear against the tool; as can ; ; i ; that the closure cap, together with ithe guarantee strip, ; 
be seen in particular from FIG. 5. is stripped from the inner tool portion 14. In that opera- 

The reinforcement portion may be of a square or tion, the guarantee strip is supported at the reinforce- 
rectangular configuration or approximately triangular, 40 ment portions or at the recesses, as illustrated in FIG. 5. 
as shown in FIG. 4. In that case, the triangles may be of When that phase is concluded, the closure cap 1 is then 
such a configuration that the tips thereof nearly touch, only held by the lower tool portion 12. 
underneath the connecting web portions 3. The rein- In order for the closure cap to be entirely removed 
forcement portions of square or rectangular configura- from the tool, a pushrod 19 is extended, to eject the 
tion advantageously extend over a sector A which is 45 closure cap, as shown in FIG. 10. The pushrod 19 is 
equal to or less than half the sector B between two preferably actuated pneumatically. After the closure 
connecting web portions 3. cap is ejected, the individual tool portions move back 

FIG. 5 shows the planes of separation of the various into their original position so that the mould can be 
parts of the tool, in the region of the guarantee strip. closed for a further injection moulding operation. FIG. 
The upper tool portion 11 defines the external contour 50 11 shows the tool in the condition in which there is only 
of the closure cap 1. The lower tool portion 12 forms the upper tool portion 11 that still has to be closed, 
the lower edge 4 of the closure cap and the outward I claim: 

side 6 of the guarantee strip 2. In that arrangement, the 1. A closure cap for a container, which cap is pro- 
lower tool portion 12 has an internal wall surface 17 vided with a heat-shrinkable guarantee strip (2) and is 
which flares conically downwardly at the wedge angle 55 produced integrally with the guarantee strip from ther- 
of the guarantee strip. The plane of separation 13 be- moplastic material in an injection moulding process, 
tween the upper tool portion 11 and the lower tool wherein the guarantee strip is connected to the lower 
portion 12 is on the plane of the lower edge 4 of the edge (4) of the closure cap by way of a plurality of 
closure cap 1. The internal contour of the closure cap is rupturable connecting web portions (3) and is intended 
formed by an internal tool portion 14 which also defines 60 at least partially to embrace the neck of the container 
the inward side 15 of the guarantee strip and the lower and can be brought into engagement therewith by heat- 
edge of the guarantee strip. When the closure cap is shrinking, and wherein the wall thickness of the guaran- 
stripped off the tool portion 14 by means of the lower tee strip has a reinforcement portion (5) in the region 
tool portion 12, the closure cap itself is supported at the between each two rupturable connecting web portions 
lower edge 4 thereof. The guarantee strip 2 in turn is 65 and the individual reinforcement portions are inter- 
supported separately by the reinforcement portions 5 rupted and spaced apart by portions of smaller wall 
which are formed by recesses 16 in the material of the thickness, including the improvement in that the rein- 
lower tool portion 12. By virtue of that arrangement, forcement portions (5) are arranged on the outward side 
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(6) of the gurantee strip (2) and that the cross-sections of 
the reinforcement portions increase towards the lower 
edge of the guarantee strip. 

2. A closure cap according to claim 1 characterised in 
that at least some of the reinforcement portions are of a 
substantially square or rectangular cross-section. 

3. A closure cap according to claim 2 characterised in 
that at least some of the reinforcement portions on the 
guarantee strip extend over a sector (A) which is equal 



to or smaller than half the sector (B) between two con- 
necting web portions (3). 

4. A closure cap according to claim 1 characterised in 
that at least some of the reinforcement portions are of a 
substantially triangular configuration in side view, 
wherein one side of the triangle extends approximately 
parallel to the lower edge of the guarantee strip. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



65 



01/24/2003, EAST Version: 1.03.0002 



United States Patent [19] [in Patent Number: 4,489,845 

Aichinger et al. [45] Date of Patent: Dec. 25, 1984 



[54] SCREW-CAP FOR CONTAINER 

[75] Inventors: Diermar Aichinger, Riinenberg; 

Hans- Werner Breuer, Himmelried, 
both of Switzerland 

[73] Assignee: Albert Obrist AG, Reinach, 
Switzerland 

[21] Appl. No,: 49U09 

[22] Filed: May 3, 1983 

[30] Foreign Application Priority Data 

May 4, 1982 [CH] Switzerland 2720/82 

[51] Int. CL 3 B65D 53/00 

[52] U.S. CL 215/32% 215/341; 

215/344; 215/DIG. 1 
[58] Field of Search 215/329, 341, 344, DIG. 1 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,965,256 12/1960 Yochem 215/329 

3,255,907 6/1966 Eddy 215/329 

4,143,785 3/1979 Ferrell 215/DIG. 1 



FOREIGN PATENT DOCUMENTS 

1379189 10/1964 France 215/329 

2302252 9/1976 France 215/341 

607702 10/1978 Switzerland 215/341 

Primary Examiner — Donald F. Norton 
Attorney, Agent, or Firm— William R. Hinds 

[57] ABSTRACT 

A screw-cap (1) for closing a container mouth has a 
sealing lip (5), which is affixed to the cap top (4). The 
inner side-wall (7) of the sealing lip (5) has a diameter 
(A) which is greater than the outer diameter (B) of the 
container outer wall (8). A clamping device, which can 
be designed as an inner seal (13), creates a contraction of 
the cap top when the screw-cap is screwed on to the 
container, by which means the sealing lip (5) is pressed 
against the container mouth (8). In this manner the 
sealing lip (5) is only pressed radially against the con- 
tainer mouth during the course of the screwing-on pro- 
cess. In this way over-stretching and damage to the 
material of the sealing lip can be prevented. 

8 Claims, 3 Drawing Figures 
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SCREW-CAP FOR CONTAINER 

The invention concerns a screw-cap made of plastic 
material for closing the mouth of a container, consisting 5 
of an approximately cylindrical cap side- wall with inner 
threading and a cap top, which is provided with a ring- 
shaped sealing lip to seal off the outer side of the mouth 
of the container in the area of this opening. 

Screw-caps of this type are typically used for the 10 
closing of bottles containing soft drinks infused with 
carbon dioxide. With the ring-shaped sealing lip the 
result aimed for is a reliable seal which still remains 
effective even when the cap top bulges outward under 
the internal pressure within the container. Thus, by way 1 5 
of example, a screw-cap has become known from Swiss 
Patent No. 607 702, in which the cap top merges into a 
bevelled-off sealing ring which presses against the outer 
side of the container mouth. On the inner side of the 
bevelled-off sealing ring there is affixed a ring-shaped 20 
sealing lip which is pulled over the container mouth like 
a collar when screwed on, and therefore exerts a supple- 
mentary sealing action. In the German Patent No. 26 01 
771 there is described a screw-cap in which the ring- 
shaped sealing lip is affixed inclined toward the inner 25 
side, acting in conjunction with a recessed groove en- 
circling the container mouth. 

In all the known embodiment forms the inner diame- 
ter of the ring-shaped sealing lip on the unscrewed 
screw-cap is somewhat smaller than the outer diameter 30 
of the container mouth right from the start. This is done 
to ensure that the initial tension of the sealing lip will 
force it against the container mouth in every case. A 
disadvantage of this configuration, however, is inherent 
in the fact that the sealing lip has to be stretched out- 35 
ward when it is screwed on, which requires a corre- 
spondingly greater amount of torque during the screw- 
ing-on process. Added to that, the sealing lip could be 
damaged when being screwed onto containers with 
sharp mouth edges. The stretching of the sealing lip 40 
moreover has the result that, when the screw-cap is 
screwed on, the sealing lip is subjected to very high and 
lasting tension. As particularly described in German 
Patent No. 26 01 771, this tension is even more increased 
by the effects of the internal pressure on the cap top. 45 
This tension, however, can result in cracks in the mate- 
rial or even fatigue fractures which, to state the obvi- 
ous, can lead to leakage at such spots or even to explo- 
sion-like blasting loose of the screw-cap. 

It is therefore the aim of the invention to produce a 50 
screw-cap of the type described in the introduction 
which it is possible to screw effortlessly onto the con- 
tainer mouth with slight torque and without danger of 
damage to the sealing lip, and in which the sealing lip is 
not subjected to any excessive tension after the screw- 55 
cap is screwed on, without thereby adversely affecting 
its sealing function. 

This aim is achieved as per the invention in that, prior 
to the screw-cap being screwed on, the inner diameter 
of the sealing lip is greater than the outer diameter of 60 
the container mouth, in that the cap top has a clamping 
device inserted into the container mouth for the concen- 
tric compression of the cap top when the screw-cap is 
put on, and in that at least the cap top is elastically 
constructed in such a way that the sealing lip can be 65 
pressed against the outer side of the container mouth by 
means of the compression of the cap top and by means 
of the reduction in the outer diameter of the cap top 



2 

when the clamping device is inserted into the container 
mouth. 

In this, configuration it should be obvious that the 
ring-shaped sealing lip is not stretched during the 
screwing-on of the screw-cap. On the contrary, the 
sealing lip is pressed against the outer side of the con- 
tainer mouth during the course of the screwing-on pro- 
cess. This function is based on the surprising discovery 
that, given a suitable elasticity in the cap top, it is possi- 
ble to bring about a contraction of the cap top without 
much difficulty by means of an appropriate clamping 
device, and that the sealing lip can be moved with the 
aid of this contraction. It is obvious that this type of an 
arrangement has substantial advantages vis-a-vis the 
known state of the art. First of all, the sealing lip is 
pressed against the container mouth without stress by 
means of a radial contraction movement during the 
course of the screwing-on process. Particularly where 
sharp-edged container mouths are involved this system 
prevents the scratching of the sealing lip as it is forced 
inward. Over and above that, a better definition of the 
contact pressure of the sealing lip is possible with the 
aid of the clamping device. The sealing lip is not over- 
stretched right from the beginning but reaches the re- 
quired contact pressure, just adequate to maintain a 
reliable sealing function, only after the screw-cap has 
been screwed on. Furthermore, tensions created by 
internal pressure, by this means, are not able to lead to 
any damage to the screw-cap. With the aid of the com- 
pressible sealing lip it is additionally possible for the first 
time to achieve a ring-shaped sealing section on the 
inner side of the sealing lip. With the conventional types 
of sealing lips all that could be achieved was merely a 
sealing line, since a planar sectional contact by the seal- 
ing lip was not possible. 

The invention can be made particularly advantageous 
if the clamping device is a ring-shaped inner seal whose 
inner diameter is greater than the inner diameter of the 
container mouth and which makes a sealing contact 
along a sealing line an the inner side of the container 
mouth. In this manner the clamping device usefully 
performs the function of a supplementary seal. The 
upper rim of the mouth of the bottle is thus sealed off 
both inside and outside, which substantially improves 
the sealing effect. 

A good sealing effect is achieved if the inner side-wall 
of the sealing lip is constructed approximately cylindri- 
cally. In this manner the inner side of the sealing lip 
makes a flat sectional contact with the outer side of the 
container mouth. In specific types of application, how- 
ever, it is useful if the inner side-wall of the sealing lip is 
joined to the cap top in a tapered form approximately 
like a truncated cone in shape. By this means, changes in 
the position of the sealing lip when compressed can be 
taken into account ahead of time, so that the inner side- 
wall of the sealing lip will make a flat sectional contact 
with the container mouth once again after the screw- 
cap has been screwed on. 

A supplementary sealing section can be achieved by 
arranging to have a concentric ring surface within the 
sealing lip as a stop to limit the screwing-on movement. 
A limitation of the screwing-on process is particularly 
important since, by this means, the contraction move- 
ment can also be restricted. In this way too strong a 
compression of the sealing lip is prevented. The upper 
edge of the container mouth is pressed against the ring 
surface, so that a supplementary sealing occurs. 
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A specially advantageous sealing effect is achieved if 
the lower edge of the sealing lip is arranged to be ap- 
proximately at the same level as the sealing line. By this 
means- the forces acting on the sealing line and on the 
sealing section of the sealing lip run approximately in 5 
the same plane, by which means a compression of the 
container rim is achieved. 

The function of the clamping device can be improved 
by means of having it designed as an indentation of the 
cap top, whose sides facing the container mouth are 10 
tapered downward approximately in the shape of a 
truncated cone. By means of the indentation in the cap 
top the hitter's outer rim section can, as should be obvi- 
ous, be compressed more easily since, in the plane of the 
contractional movement; the cap top is indented in the 13 
centre. By means of the truncated-cone-shaped design 
of the indentation a leverage effect is achieved which, 
when the container mouth is forced against the truncat- 
ed-cone-shaped side-walls, results in a compression of 
the outer rim section of the cap top. This type of design 20 
for the screw-cap is particularly of advantage in those 
cases where the screw-cap is made of a relatively rigid 
material, a material where the compression of the seal- 
ing lip having a disk-shaped cap top would only be 
possible by using a lot of force. 

Especially good results with respect to the elasticity 
of the cap top are achieved if the screw-cap is made of 
polyethylene. With appropriate dimensioning of the 
screw-cap a compression of the sealing lip can be ef- 3Q 
fected with this material without excessive use of force. 

An embodiment example of the invention is illus- 
trated in the drawings and will be described in greater 
detail below. The drawings show the following: 

FIG. 1 - A partial cross-section of a screw-cap as per 35 
the invention, shown in greatly enlarged illustration 

FIG. 2 - The screw-cap as per FIG. 1 screwed onto a 
container mouth 

FIG. 3 - A modified embodiment example with an 
indented cap top. 40 

As illustrated in FIG. 1, a screw-cap 1 consists of an 
approximately cylindrical cap side-wall 3 with internal 
threading 18 and a cap top 4. In the area of the junction 
point 6 between the cap top and the cap side-wall there 
is a sealing lip 5 affixed to the cap top. Immediately 45 
inside the sealing lip there is affixed a stop 10 to limit the 
screw-on movement. The ring-shaped stop merges into 
a radius 11 in the inner side-wall 7 of the sealing lip. 
Between the sealing lip 5 and the cap side-wall 3 there 
is an interspace 14, which corresponds in size approxi- 50 
mately to the thickness of the sealing lip. In specific 
types of application the interspace 14 can also be omit- 
ted, so that the sealing lip 5 merges directly from the 
lower edge 9 into the outer wall and is therefore de- 
signed in the shape of a shoulder. 55 

An inner seal 13, known as such, takes on the function 
of a clamping device for the compression of the sealing 
lip 5. The inner seal has an approximately convex outer 
configuration in cross-section with a sealing line 16 
along which the inner seal makes contact with the inner 60 
wall of the container mouth. The sealing line 16 is lo- 
cated approximately on the same plane as the lower 
edge of the sealing lip 5. Between the inner seal 13 and 
the stop 10 there is located an undercut 12, in order to 
give a degree of flexibility to the inner seal as well. 65 

As illustrated, the inner diameter A of the sealing lip 
5 is greater than the outer diameter of the outer wall 8 
(shown by a broken line) of the container mouth. By 



this means there is created a play clearance "a" between 
the container mouth and the sealing lip. 

When the screw-cap is screwed on, the inner seal 13 
is pressed together by the upper side of the container 
mouth 17. Since the cap top 4 has a certain amount of 
elasticity this also produces a contraction of the cap top, 
particularly in the outer area 6, in the direction of the 
arrow **X". By this means the play clearance "a" is 
eliminated and the sealing lip 5 makes sealing contact 
against the outer wall 8 of the container mouth. As 
shown in FIG. 2 this action also results in a measurable 
contraction of the outer diameter C of the cap side-wall 
3. The original outer diameter C now has a reduced 
diameter CI, while the reduced inner diameter Al of 
the sealing lip corresponds to the outer diameter B of 
the container mouth. 

The cap top 4 bulges slightly outward because of the 
contraction movement, by which means the contact 
pressure of the sealing lip is strengthened even more. 

The container mouth 2 may be made of either plastic, 
glass or some other material. The screw-cap 1 has on 
the bottom edge a security strip 15 which is intended to 
be shrink-fastened by means of heat-molding to a bead- 
ing on the container mouth. The first time the screw- 
cap is unscrewed this security strip 15 is ripped apart. 

In FIG. 3 a modified embodiment example is illus- 
trated, in which the cap top 4 has an indentation 19. The 
side-wall 20 of the indentation is constructed in an ap- 
proximately truncated cone shape, so that by this means 
there is formed an inclined contact surface for the con- 
tainer mouth. The side-wall 20 of the indentation 19 by 
this means creates a lever arm with which a contraction 
of the outer section 6 in the direction of the arrow "X" 
can be achieved in a particularly simple manner. 

In the embodiment example as per FIG. 3 the inner 
wall 7 of the sealing lip 5 is also constructed in an ap- 
proximately truncated cone shape, so that any kind of a 
position change of the sealing lip can be taken into 
account ahead of time. It goes without saying that the 
inner wall 7 of the sealing lip can also be adapted to 
whatever outer configuration the container mouth may 
have which, by way of example, may likewise be in the 
shape of a truncated cone. Obviously there are also 
other means possible that can be used as clamping de- 
vices to compress the cap top. Thus, one might for 
example attach a number of concentrically-arranged 
wedges to the cap top, whose tapered surfaces would 
run onto the inner edge of the container mouth and in 
this manner compress the cap top. 

In an experiment with a standard-sized container 
mouth of the type 1716 of the Aluminium Company of 
America the following results were obtained: Dimen- 
sions prior to screwing on the cap: 



loner diameter A of the sealing lip 25.1 mm ± 0.1 

Outer diameter C of the screw-cap 30.5 mm 

Outer diameter B of the container mouth 24.95 mm 

Outer diameter of the inner seal 22.6 mm ± 0.1 

Length of the sealing lip from the 1.15 mm +0/— 0.1 
stop 10 to the lower edge 9 

Wall thickness of the cap top in the about 1.2 mm 
area of the undercut 12 



After screwing on the screw-cap with a torque of 
about 17 cm/kg an outer diameter CI of 30.1 mm was 
measured on the screw-cap. The sealing, at an internal 
pressure of about 8 bar and an internal temperature of 
about 40° C. was still absolutely tight. A polyethylene 



01/24/2003, EAST Version: 1.03.0002 



4,489,845 

5 6 

plastic with the specification HDPE was used as mate- contact with the inner side of the container mouth along 

rial for the screw-cap. a sealing line (16). 

I claim: 3 * A screw-cap as per claim 2, characterized in that 

1. A screw-cap made of plastic material for closing me wal1 of teato* U P 13 constructed in approx- 
the mouth of a container having a predetermined outer 5 lately cylindrical form. .,.....* 
diameter, consisting of an approximately cylindrical cap * screw-cap as per claim 2, characterized in that 

„ . ® . , 1 * . . . . the inner wall of the sealing lip is tapered where it joins 

side-wall with inner threading and a cap top. which is (he approximately in the shape of a truncated 

provided with a ring-shaped sealing hp to seal against cone. 

the outer side of the mouth of the container in the area 10 $t A scr ew-cap as claimed in claim 2, characterized in 

of the opening, characterized in that the inner diameter that, on the inner part of the sealing lip there is affixed 

(A) of the sealing lip (5), before the screw-cap (1) is a concentric ring surface acting as a stop (10) to limit 

screwed on, is greater than the outer diameter (B) of the the screwing-on movement. 

container mouth (2) against which it is to seal, in that 6. A screw-cap as claimed in claim 2, characterized in 

the cap top (4) has a clamping device inserted into the 15 that the bottom edge (9) of the sealing lip is arranged to 

container mouth for effecting radial contraction of the oe at approximately the same level as the sealing line, 

cap top when putting on the screw-cap, and in that at 7 - A screw-cap as per claim 1, characterized in that 

least the cap top is elastically constructed in such a way ^ clam P ill 8 device is designed in the form of an inden- 

that the sealing lip is contracted inwardly and pressed „ A ^tion of the cap top, whose side facing the container 

against the outer side of the container mouth, as the 20 ^^^^^ WnWard approximately m the shape 

clamping device is inserted into the container mouthy by ° * A claimed m claim t b combiftation 

means of the compression of the cap top and the radial ^ a container m open-mouthed threaded 

contraction and reduction of its outer diameter. neck with a c i rcurn f e rential sealing area on its outer side 

2. A screw-cap as per claim 1, characterized in that 2 5 extending downwardly from the mouth, the outer diam- 
the clamping device is a ring-shaped inner seal (13) e ter of the sealing area being less than the inner diame- 
whose outer diameter is greater than the inner diameter ter of said sealing lip before the cap is screwed on. 

of the container mouth and which makes sealing * * * * * 
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[57] ABSTRACT 

A plastic bottle cap for use in sealing bottles, the cap 
having a first annular sealing flange engaging the inter- 
nal wall surface of the bottle and a second annular seal- 
ing flange engaging the top surface of the bottle neck. 
The second flange is constructed with a flexible tip 
which flexes relative to the remaining portion of the 
second flange as it is engaged by the top of the bottle 
neck to produce a flapper type seal. The cap further 
includes a tamper-proof ring at its bottom end which is 
automatically torn away as the cap is unthreaded from 
the bottle. 

7 Claims, 4 Drawing Figures 
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intricate construction as is the mold from which it is 

THREADED PLASTIC BOTTLE CAP formed. 

. . The caps disclosed in these patents also rely mainly 
TECHNICAL - FIELD on face-to-face contact of the cap with the opposed 
The invention relates to a plastic threaded cap for 5 surface . s of , the b ° tt3e for ^Jining a i seal With plastic 
bottles contaimng launder Vacuum or pressure. &^J^^^?£& J^S 
BACKGROUND ART absence of a resiliency of the seal at the cap bottle seal- 
Bottle caps for carbonated beverages have for many lQ ^ ntei ^ ace ' 
years been constructed of metal. These caps are either DISCLOSURE OF THE INVENTION 
crimped to the neck of the bottle or threaded onto the In accordance ^ ^ teachings of ^ p rese nt in- 
botUe. More recently the industry has turned to the use vention| Hcam has deveIoped a^^ed plastic cap 
of p astic caps constructed either for a snap fit onto the of a construction which is particularly suited for effect- 
bottle or threaded engagement with cooperating l5 ing ^ efficient and stable seal while the bottle is being 
threads on the neck of the bottle. Plastic caps of the handled and stored. In addition, the seal is oriented so as 
threaded construction are either designed for use with to be released upon the initial unthreading of the cap 
glass bottles or plastic bottles. The former use requires f rom the bottle. The cap of the present invention is 
internal sealing configurations which can accommodate particularly suited for bottles constructed of plastic, 
imperfections usually found in the top of the neck of 20 In construction, sealing is produced by two flanges 
glass bottles as resulting during their manufacturing or depending downwardly from the top of the cap. One of 
caused by rough handling. A typical plastic cap design these flanges effects a seal with the inner wall surface of . 
for glass bottles is disclosed in U.S. Pat. No. 4,090,631. the neck of the bottle while the second flange effects a 
Although specifically constructed for glass bottles, seal on the top of the bottle neck around its outer pe- 
these caps can also be used for plastic bottles. However, 25 riphery. This second flange is constructed to flex at its 
their construction is of such intricate design that the tip as it engages the top of the bottle neck so that this 
molding dies have to be correspondingly intricate. This seal will always be resiliently biased against the top of 
in turn makes the molds subject to damage of the deli- the bottle neck as opposed to simply having the surface- 
cate parts during handling. to-surface contact found with prior art constructions. 

In constructing plastic caps as opposed to metal caps, 30 Th e flanges are spaced from each other and with 
more attention has to be given to the internal sealing tne intermediate area of the top of the cap provide a 
flanges found on these caps so as to provide a suitable chamber which is isolated from the interior of the bot- 
sealing of the contents in the bottle. This is more diffi- tle - ^ void created by this chamber further assists in 
cult with plastic caps because of their inherent physical . the °f the cap to the bottle, 
characteristics which tend to permit the sealing effect to 35 U P on removal of the cap from the bottle, the second 
be lost during handling and storage of the bottles. In the ^mediately releases Us sealing effect while the 
use ,of plastic caps, there has also been encountered effectiveness of the inner seal is gradually re- 
what is called the projectile effect which is caused by duced ™* h ? ca P* ^threaded. This permits escape of 
the cap providing too good a seal with the bottle neck. JA P^sure before the cap reaches a point where it will be 
Where this occurs, the pressure within the bottle is not 40 bl ™ n off ^ bottle - + . " fi . . . A 
released until the cap is almost completely unthreaded. , ^ °/ l . he P^ent "ivenUon further includes a 
At this time, the internal pressure, instead of being re- «™PW?f ring secured at its lower end. This tarn- 
leased gradually, is released just at the time the cap is ^ TOof nng 15 ^fnicted with cam surfaces for 
completely unthreaded and this causes the cap to be „ ndin S °™ a co °P™^& the bc *? e 

blown off the bottle with some force. This is particu- 43 neck . e T S lT^ f ^ 35 the . 

, , ut u i ^ ■■ , cap is fully threaded onto the neck. The tamper-proof 

hrly a problem where pkste caps are used with plastic ^ . fra ^j bl to the remaining ^on of 

bottte because plastoc bottles do not have the usual th * so ^ ^ bfeak ^ Qa 

inperfections that glass bottles have. - 

Although the imperfections in a glass bottle may 5Q BRIEF DESCRIPTION OF THE DRAWINGS 

promote problems as far as obtaining a good seal, these FIG . t is ^ enkr ^ cr0 ss-sectional view of the cap 

same imperfections help to eliminate the projectile ef- of ^ resent invention; 

feet since the pressure within the bottle can usually be FIa 2 isBn enlarged cross-sectional view of the cap 
released while the cap is still adequately threaded onto shown m Fia x - m my threaded position on the neck 
the bottle. The precision molding of plastic bottles does 55 0 f a bottle- 
not produce these imperfections and thus the seal of the FIG< 3 ^ a grea tly enlarged cross-sectional view of 
cap tends to be maintained until just before the cap is the outer annular seal of the cap in undistorted position; 
fully removed. and 

U.S. Pat. Nos. 3,441,161 and 4,143,785 disclose caps F ig. 4 is a greatly enlarged cross-sectional view of 

constructed of plastic and adapted to be attached to 60 the outer sealing flange engaging the top of the bottle 

bottles either by snap fit or threaded connection. These neck, 
patents, however, disclose no provisions for assuring 

harmless release of the pressure built up in the bottle. DETAILED DESCRIPTION OF THE 

The bottle cap disclosed in U.S. Pat No. 4,090,63 1 does INVENTION 

disclose a cap which is constructed to release the presr 65 The bottle cap as shown in FIGS. 1 and 2 includes a 

sure within the bottle r before. reaching the state where top wall 1, a cylindrical side wall 2 depending from the 

the cap would be subjected ;tp being blown off by the top wall and having an outer knurled surface 2' and a 

internal pressure. As mentioned, however, this cap is of thread 3 on its interna! surface. The thread is adapted to 
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cooperate with an external thread 4 on the neck S of a some cases, the beveled periphery 12 may be at a differ- 

bottle 6. For effecting sealing of the cap to the bottle, ent angle from that shown in FIG. 4 whereby the top 11 

first and second flanges 7 and 8 are provided. Both of will be at a higher elevation. Even under these circum- 

these flanges are annular in shape and extend down- stances, if this angle is such as to raise the top 11 suffi- 

wardly from the top wall of the cap. The bottle cap 5 ciently so that it contacts the inner surface 17 of the top 

shown in the drawings is a 28 mm cap and is con- 0 f the bottle cap, engagement will be made along the 

structed of suitable plastic such as polyethylene. inclined surface adjacent its intersection with the upper- 

The first flange has an outer surface 9 which is con- most portion 13 of the second flange. Accordingly, a 

vex m shape. The maximum diameter of this surface is space will still be provided between the top 11 of the 

greater than the inner diameter of the neck of the bottle 10 bottle neck and the inner surface 17 of the top of the 

so that, as the cap is threaded onto the bottle with this ca p t 

flange moving into the neck, it will flex radially in- As shown in FIG 2> the m of the t of ^ 

wardly to effect sealing against the inner surface 10 of bottIe neck and the inner surface of the top of the bottle 

the bottle neck. is bounded ra dially by the points of engagement of 

The second sealing flange 8 is spaced radially out- 15 the first and second flanges 7 and 8 with the cooperating 

Zl^Ul tt Jon ^TJ^ J^Tl^ ^ v^T surfaces of the n ^ k - ™» in <™ defines an annu 

outer ^2«!^«^SSnf V? ^ te chamber and this chamber is isolated from the inte- 

.h ™ hT ? T ^ " rior of the bottle * ™* further assists in provid- 

shown as being beveled. The second flange has a nor- - 0 j^„ q ^ CM i nf — ^ *u v 

mal, generally triangular cross-sectional shape with 20 i^^ P ^ * 

inner and outer side walls extending downwardly from ^J^V ^ T r T 9 ?' 

the top wall of the cap in a direction tapering toward 20 15 £° vlded at the lowe / cnd °f the Slde 

each other. The inner wall includes an uppermost wall wal1 °/ the <? p * ™ ls ^ *f "rcumferent.ally spaced 

portion 13 extending toward the side wall 2 of the cap m ™ r ^? ered wal1 , sectlo 1 ns 21 exte " din S downwardly in 

and a lowermost wall portion 14 extending axially of 25 a dlrectl0n ^way from the top wall of the cap and radi- 

the side wall of the cap. The tip of the lowermost wall ?A ly out ^ardly toward the side wall. The wall sections 

portion 14 intersects with the outer wall 15 of the flange 21 P rovide cam surfaces for riding over the outer sur- 

to define a lower flange tip 16. face of the bottle in particular, over the protuber- 

The outer wall 15 of the second flange is disposed at ance 22 formed on the outer surface of ^ bottle as the 

an angle of 45° with respect to the lowermost wall 30 ca P 1S threaded ont <> the bottle neck. The tapered wall 

portion 14 of the inner wall. The uppermost wall por- J oins mth a radiaI1 y outwardly extending ledge 23 at 

tion 13 of the inner wall is, on the other hand, disposed ^ u PP er end thereof. This ledge is adapted to engage 

at an angle of 30° with respect to the lowermost wall under the protuberance 22 as the cap is fully threaded 

portion 14. The lower flange tip accounts for about i of onto the DOttle neck - 

the height of the second flange from the inner surface 17 35 The tamper-proof ring is connected to the lower end 

of the top wall of the cap. With a 28 mm cap, the total of the side wall of the cap by frangible elements 24. 

height of the second flange would be about 0.040 inches 7*}™ e tangible elements are of a thickness whereby the 

whereas the tip would be about 0.010 inches in length as initial threading of the cap onto the bottle heck can be 

measured in a direction extending downwardly from effected without destroying these members. However, 

the inner surface 17. With a 28 mm cap, the inner wall 40 once tne led S e 23 engages underneath the protuberance 

surface 17 of the top which is disposed between the two on tne bottle, unthreading of the cap will cause these 

flanges extends from the first flange toward the second frangible elements to break thus providing, for the ulti- 

flange in a direction downwardly from the top wall of mate purchaser of the bottle, a telltale indication of 

the cap. The angle of inclination is about T. whether or not the cap has been tampered with. 

The plastic material from which the cap is con- 45 With the unthreading of the cap from the bottle, it 
structed has a flexibility characteristic whereby the will be recognized from FIG. 2 that the initial unthread- 
lower flange tip 16 of the second flange is sufficiently in g will cause the second flange to unseal from the 
flexible so that, as it is engaged by the top beveled pe- periphery surface 12. As unthreading is continued, the 
riphery 12 of the bottle neck, it will bend radially in- inner seal will become weaker as the first flange reverts 
wardly about the point of intersection 18 of the upper- 50 to its normal position and this weakened seal will permit 
most and lowermost surfaces 13, 14. The final position the harmless escape of built up pressure from within the 
of the lower flange tip is shown most clearly in FIG. 4. bottle before the cap reaches a condition where it 
It will be noted that this tip in effect provides a flapper would be blown off of the bottle with any projectile 
type seal which, due to the resiliency of the plastic effect. Not only does the cap of the present invention 
material, maintains a tendency to straighten out. Thus, 55 provide good sealing, the construction is such that 
the tip maintains a seal against the beveled periphery 12 molding of the cap is possible without requiring a mold 
which is over and above that which would be created of delicate configuration. Thus, the mold may be used 
by a simple face-to-face contact between the flange and over extended periods of time without concern that any 
the periphery 12. With a 28 mm cap, a proper seal along fragile or delicate parts will be damaged during han- 
the periphery 12 of the top of the bottle neck is assured 60 dling. 
by constructing the lowermost wall portion 14 with a I claim: 

diameter of about 0.020 of an inch less than the diameter 1. In a bottle cap for use with a bottle having a 

of the neck of the bottle. The orientation of the second threaded neck opening into the bottle, said cap being 

flange and, in particular, the lower flange tip is such that constructed of flexible plastic material and having a top 

it will abut the beveled periphery 12 of the top of the 65 wall, a cylindrical side wall depending from the top 

neck to provide a space 19 between the top of the bottle wall and a' thread on the inner surface of the side wall 

neck and the inner surface 17 of the top wall of the cap for cooperating with the thread on the neck of the bot- 

when the cap is fully threaded onto the bottle neck, in tie, the improvement comprising: 
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(a) a first annular sealing flange .. extending down- 
wardly from said top wall for . engagement with the 
wall surface of the bottle neck adjacent its opening 
into, the bottle; 

(b) a second annular sealing flange extending down- 
wardly from said top wall outwardly of said first 
sealing flange for engagement with the top surface 
of the bottle neck, said second sealing flange nor- 
mally having a generally triangular cross-sectional 
shape with inner and outer side walls extending 
downwardly from the top wall of the cap in a 
direction tapering toward each other and with the 
inner wall including an uppermost wall portion 
extending toward the side wall of the cap and a 
lowermost wall portion extending axially of the 
side wall of the cap until intersecting with the outer 
wall of the flange, said lowermost wall portion 
having an internal diameter slightly less than the 
outer diameter of the neck of said bottle and defin- 
ing, with the adjacent portion of the outer side 20 
wall, a lower flange tip; 

(c) said first and second sealing flanges being spaced 
from each other to seal against the cooperating 
surfaces of the bottle neck at spaced locations; and 

(d) said lower flange tip of the second flange being of 25 
sufficient flexibility to bend radially inwardly as it 
engages the top surface of the bottle neck. 

2. The improvement in the bottle cap according to 
claim 1 for a bottle having the top surface of the neck 
beveled at its outer periphery, wherein: 

(a) the outer wall of the second flange is disposed at 
an angle of 45° with respect to the lowermost wall 
portion of the inner wall; 

(b) the uppermost wall portion of the inner wall is 
disposed at an angle of 30° with respect thereto; 35 
and 

(c) the lowermost wall portion of the inner wall 
amounts to about \ of the downward extension of 
the second flange. 

3. The improvement in the bottle cap according to 40 
claim 2, wherein: 

(a) the cap is constructed with the lowermost wall 
portion of the second flange having a diameter of 
about 0.020 of an inch less than the outer diameter 
of the neck of the bottle with which the cap is to be 45 
used. 

4. The improvement in the bottle cap according to 
claim 3, wherein: 

(a) the second flange is disposed to abut against the 
top surface of the bottle neck and to space the top 50 



30 



surface from the inner surface of the top wall of the 
cap when the cap is fully threaded onto the bottle 
neck; and 

(b) the spacing between the top surface of the bottle 
neck and the inner surface of the top wall of the cap 
is bounded radially by engagement of the first and 
second flanges with the cooperating surfaces of the 
bottle neck to define an annular chamber isolated 
from the interior of the bottle. 

5. The improvement in the bottle cap according to 
claim 4, wherein: 

(a) the lower surface of the top wall extends between 
the first and second flanges in a radially outwardly 
direction away from the top wall. 

6. The improvement in the bottle cap according to 
claim 5, wherein: 

(a) the radial outer surface of the first flange is convex 
in shape with the maximum diameter thereof being 
greater than the inner diameter of the neck of the 
bottle; and 

(b) the first flange is flexible for flexing radially in- 
wardly as the cap is threaded onto the bottle and 
the first flange inserted into the neck thereof so as 
to effect engagement of the outer surface of the 
first flange with the inner surface of the neck of the 
bottle. 

7. The improvement in the bottle cap according to 
any one of claims 1-6, wherein: 

(a) the cap further includes a tamper-proof ring at the 
end of the side wall for locking engagement with 
the exterior surface of Uie neck of the bottle upon 
threading of the cap onto the neck; 

(b) said ring has an inner tapered wall extending 
downwardly in a direction away from the top wall 
of the cap and radially outwardly to provide a cam 
surface for riding over an outwardly extending 
protuberance on the neck of the bottle; 

(c) said tapered wall joins with a radially outwardly 
extending ledge at the upper end thereof for en- 
gagement under the protuberance of the neck of 
the bottle after the cap is fully threaded thereon; 
and 

(d) frangible means connect said ring and the side 
wall of the cap, said means being constructed to 
withstand outward flexing of the ring as its cam 
surface rides over the protuberance on the bottle 
neck and to break as the cap is unthreaded from the 

neck of the bottle. 

* * * * * 
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(57) ABSTRACT 

A plastic screw closure for bottles comprising a cap having 
a substantially cylindrical peripheral portion (1) with an 
internal screw thread (8) for screwing onto an external screw 
thread (11) of a bottle neck (10), and with a disc -like top 
plate portion (2). A substantially cylindrical sealing strip (4) 
which extends axially from the inside of the top plate portion 
(2) has an outside diameter at least equal to the bottle neck's 
outside diameter (D) and an inside diameter (2r 2 ) smaller 
than the bottle neck's outside diameter (D). Inside the 
cylindrical sealing strip (4), a further, substantially cylindri- 
cal sealing olive-shaped button (3) is radially fitted, the 
outside diameter (2R a ) of which, at least in the area near the 
top plate and opposite the sealing strip (4), is larger than the 
inside diameter (d) of the bottle neck (10). 

19 Claims, 2 Drawing Sheets 
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FIG. 2 
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PLASTIC SCREW CLOSURE 
BACKGROUND OF THE INVENTION 

The present invention concerns a plastic screw closure for 
bottles, comprising a substantially cylindrical peripheral 
portion with an internal screwthread for screwing onto the 
external screwthread of a botde neck, and a top plate portion 
which is substantially in the form of a circular disc and a 
substantially cylindrical sealing strip which extends axially 
inwardly from the inside of the top plate portion and whose 
outside diameter approximately corresponds to the outside 
diameter of the bottle neck or is slightly larger and whose 
inside diameter is clearly smaller than the outside edge of the 
bottle neck. 

A plastic screw closure of that kind for bottles is already 
known from DE 41 28 474. 

The known plastic screw closure is intended for screwing 
onto the screwthreaded neck of bottles and is of such a 
design configuration that the substantially cylindrical strip 
bears from above and the outside onto the edge of the bottle 
neck and in so doing bears sealingly substantially along the 
upper outer rounded -off edge of the bottle neck or the mouth 
of the bottle. In that arrangement, the sealing strip is 
additionally also clamped between an outer substantially 
cylindrical bead or ridge and the bottle neck and is pulled 
and pressed into firm sealing engagement with the edge of 
the bottle neck. In principle such a closure could also be used 
for plastic bottles, for example PET-bottles. 

In the case of multi-use bottles made of glass, the bottles 
generally and in particular also the bottle necks and mouth 
openings are visually checked before they are reused. In that 
respect however the possibility cannot be excluded, that 
damage to the edge of the bottle neck in the region where it 
comes into sealing engagement with the closure cap or 
sealing elements of the closure cap is overlooked, particu- 
larly if such damage is relatively small and inconspicuous. 
In principle that also applies for plastic bottles, in particular 
for the PET-bottles which are increasingly used. When 
dealing with plastic bottles, under some circumstances, due 
to the production procedure involved it is also necessary to 
reckon on rather larger manufacturing tolerances or damage 
occurring in the course of manufacture or handling. Minor 
damage, in particular in the form of small dents or grooves, 
can only be visually detected with difficulty. It can therefore 
certainly happen that bottles are filled and closed, when the 
edge of the bottle neck thereof has suffered minor damage, 
deformation or unevenness and irregularities caused by the 
manufacturing procedure and which are easily overlooked in 
a checking operation but which are sufficient to have an 
adverse effect on the sealing engagement between the edge 
of the bottle neck and sealing elements of the closure cap. 
That applies in particular if the interior of the bottle is under 
pressure, for example when using the bottles for carbonated 
drinks. A poor seal in the case of such bottles can have the 
result that gas escapes from the bottle and as a result causes 
a drop in pressure, which in turn results in outgassing of the 
carbon dioxide contained in the drink, which then after a 
storage time of some days or weeks, has substantially lost its 
carbon dioxide and correspondingly tastes stale. 

WO 96/02430 already discloses a closure cap which is 
intended to ensure particularly good sealing engagement. 
Instead of a substantially cylindrical sealing strip, this 
known closure cap however has a substantially horizontally 
extending sealing strip which bears against the upper edge of 
the bottle neck, while in addition annular projections are 
provided at the bottom or the top plate portion of the closure 
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cap and are intended to come into engagement with the 
sealing strip on the side thereof in opposite relationship to 
the edge of the bottle neck, and apply a linear sealing 
pressure to the sealing strip. The arrangement additionally 
5 also has an inner substantially cylindrical sealing olive, in 
which respect the term "olive" clearly defines the lower 
cross-section of that part which has an outwardly projecting 
region which is also intended to come into substantially 
linear engagement with the cylindrical inside surface of the 
io bottle neck. Admittedly, the inside surface of a bottle neck 
is generally fairly precisely defined, at least in the case of 
PET-bottles, but it may certainly involve damage, so that the 
projection of the sealing olive cannot guarantee reliable 
sealing integrity, in spite of the substantially linear engage- 
is ment of the sealing olive with the interior of the bottle neck. 
In addition, the sealing projection of the known closure is 
disposed at a considerable spacing relative to the point of 
attachment of the sealing plate portion to the top plate 
portion so that the arrangement does not afford very high 
20 elastic return or contact pressure forces in the region of the 
projection. 

A substantially radially extending sealing plate admittedly 
partially covers over the outer, generally well-defined, 
rounded-off edge of the bottle neck which however can also 

25 be damaged, but just like the sealing olive it does not involve 
the inner, slightly rounded-off edge configuration of the edge 
portion of the bottle neck. These parts which are positioned 
in different ways relative to the axis of the closure define a 
blind hole-like depression with a considerable undercut 

30 configuration which gives rise to major problems in manu- 
facture and in the operation of pressing out air, which is 
required in that context. 

WO 96/26121 discloses a corresponding screw closure 
which, besides a substantially conically outwardly directed, 

35 peripherally extending sealing plate which is intended to 
come into engagement with the outer edge of the bottle neck, 
additionally also has an inner centering projection whose 
outside diameter however is somewhat smaller than the 
inside diameter of the bottle neck. That projection therefore 

40 does not come into sealing engagement with the interior of 
the bottle neck and in particular not with the upper inner 
edge of the bottle neck. 

Because of the conical shape of the sealing plate, removal 
of such a closure from an injection moulding tool is a 

45 relatively difficult and complicated procedure. That applies 
even more in regard to the above-mentioned closure dis- 
closed in WO 96/02430 in which the sealing plate extends 
parallel to the top plate portion radially inwardly virtually in 
one plane and, together with a further inwardly disposed 

50 sealing olive, defines a virtually closed hollow space or 
cavity. 

The known closures therefore have at least in part prob- 
lems in terms of manufacture and in particular removal from 
a mould and on the other hand they still do not guarantee 
55 absolutely sound sealing integrity in the event of minor 
damage or deformation of the edge of the bottle neck. 

SUMMARY OF THE INVENTION 

In comparison with that state of the art, the object of the 

60 present invention is to provide a plastic screw closure having 
the features set forth in the opening part of this specification, 
which still better prevents leaks in the event of slight damage 
or deformation of the edge of the bottle neck and which in 
addition if possible should be easily removable from a 

65 mould in order to facilitate manufacture with an injection 
moulding tool which is of the simplest possible structural 
configuration. 
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That object is attained in that the plastic screw closure, in 
addition to the features set forth in the opening part of this 
specification, includes the further features that provided 
radially within the cylindrical sealing strip is a further, 
substantially cylindrical sealing olive whose outside diam- 
eter at least in the region near the top plate portion and 
opposite to the sealing strip is larger than the inside diameter 
of a bottle neck for which the closure is intended. 

While the outer sealing strip which is approximately of 
the configuration as in the case of known DE 41 28 474 thus 
provides for really good sealing integrity in respect of the 
upper outer edge of the bottle neck, there is additionally 
provided an inner sealing olive which additionally also seals 
off the inside surface at the upper edge of the bottle neck. 
The latter effect is achieved in that, in the region which is 
near the top plate portion and opposite to the sealing strip, 
that is to say in the region in which, when the closure is 
screwed onto a bottle, the upper edges of the bottle neck 
normally also lie, the sealing olive is still of a larger outside 
diameter than the inside diameter of the bottle neck or the 
edge of the bottle neck in that region, so that therefore the 
inner sealing olive is urged away radially inwardly and, 
when that happens, it bears sealingly against the inside 
surface of the edge of the bottle neck. The diameter condi- 
tions in regard to the sealing strip and the sealing olive 
necessarily mean that, in a given axial position and in 
particular in the axial region in which the upper edge of the 
bottle neck is disposed, the internal spacing between the 
sealing strip and the sealing olive must be smaller than 
corresponds to the thickness of the edge of the bottle neck. 
In that respect, a particularly preferred embodiment of the 
invention is one in which the internal spacing between the 
sealing strip and the sealing olive in the sealing region is less 
than two thirds and under some circumstances even less than 
half the thickness of the bottle neck. Since both, the sealing 
olive and the sealing strip preferably comprise the plastic 
material of the closure, they enjoy sufficient elasticity to be 
urged away by the edge of the bottle neck when the closure 
is fitted onto the bottle and is screwed fast, while however 
coming into very firm sealing engagement with the upper 
edge of the bottle neck, by virtue of the elastic return forces 
which occur in that case. 

In addition, the preferred embodiment of the invention 
provides that, on its outside, the sealing olive has a shallow 
bead or ridge which in cross-section is approximately in the 
shape of an obtuse triangle. 

In that respect, it is to be borne in mind that the fact that 
the inner projection is urged radially inwardly is equivalent 
to compression of the material which constitutes the sealing 
olive. The bead which is of a correspondingly larger outside 
diameter on the one hand comes into sealing engagement 
with the inside surface of the edge of the bottle neck and in 
so doing causes greater compression of the material consti- 
tuting the sealing olive and thus an increase in the elastic 
return force which ultimately ensures reliable and secure 
sealing engagement. 

At its free end the sealing olive is preferably rounded-off 
and/or bevelled so that, in the event of axial movement in the 
direction of the bottle neck, the sealing olive is also actually 
urged radially inwardly and does not rest on the edge of the 
bottle neck or is not urged radially outwardly. 

In a similar fashion, in the preferred embodiment the 
sealing strip, at its free end, is also of a rounded-off and/or 
bevelled shape so that upon axial movement in a direction 
towards the bottle neck it is spread radially outwardly when 
it comes into engagement with the edge of the bottle neck. 
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Overall the preferred alternative configurations of the 
sealing strip and the sealing olive can be characterised to the 
effect that deviations thereof from a precise hollow- 
cylindrical shape are essentially limited to the outside wall 
of the projection and the inside wall of the sealing strip. In 
that respect, in the preferred embodiment, the olive is 
approximately twice as thick and at least 50% longer (in the 
axial direction) than the sealing strip. Preferably, the axial 
length of the sealing olive is even about twice the axial 
length of the sealing strip. By virtue of that relatively 
massive configuration of the sealing olive, in the preferred 
embodiment of the invention, the deviation of the outside 
diameter of the sealing olive from the diameter of the edge 
of the bottle neck, at any event in the region where the 
sealing action essentially occurs, is less than the correspond- 
ing deviation of the inside diameter of the sealing strip from 
the outside diameter of the edge of the bottle neck as the 
sealing strip is thinner and shorter and can thus be more 
easily elastically stretched and moved away. 

Preferably the outside surfaces of the sealing olive and the 
inside surface of the sealing strip extend substantially par- 
allel over the axial extent of the sealing strip, that is to say, 
over the length of the sealing strip, there is a substantially 
constant internal width between the sealing olive and the 
sealing strip, and the outside surface of the sealing olive 
extends, particularly at the axial height of the end of the 
sealing strip, parallel to the bevelled and round-off shape 
thereof. In cross-section therefore the hollow space or cavity 
which is formed between the sealing olive and the sealing 
strip is of a narrow configuration which is slightly concavely 
curved and rounded-off at the top, and the hollow space or 
cavity is open at its lower end and closed at the top. In that 
arrangement, in terms of cross-section, the hollow space or 
cavity which extends in a slightly curved configuration from 
bottom to top, is of a substantially constant width and 
decreases in width only at its upper closed and rounded-off 
end, while the upper portion, with respect to the axis of the 
closure, is almost cylindrical and the lower portion enlarges 
outwardly in a conical configuration. The axial length of the 
hollow space or cavity which is markedly narrower than the 
thickness of the associated bottle neck is defined by the 
length of the outer sealing strip which is in turn relatively 
short so that, in the condition of being screwed onto a bottle 
neck, it thus just completely embraces the outer, rounded-off 
edge of the bottle neck. That means that the narrow hollow 
space or cavity between the sealing olive and the sealing 
strip remains axially correspondingly short, which facilitates 
the manufacturing operation and also makes the configura- 
tion of a suitable injection moulding tool simpler. In specific 
terms, this hollow space or cavity is of an axial depth 
(corresponding to the axial length of the sealing strip) of less 
than 4 mm, preferably less than 3 mm and in particular about 
2 to 2.5 mm. 

The free end of the peripheral portion of the screw closure 
is preferably integrally provided with a guarantee or anti- 
tamper and tear-off band. As also generally, the closure in the 
preferred embodiment is produced in one piece from a 
homogenous plastic material using injection moulding. The 
substantially cylindrical shapes of the seating olive and the 
sealing strip and the short axial length thereof permit rela- 
tively easy and simple removal of the moulded article from 
the mould and also allow the manufacturing tool to be of a 
correspondingly simple shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Further advantages, features and possible uses of the 
present invention will be clearly apparent from the following 
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description of a preferred embodiment and the accompany- 
ing drawings in which: 

FIG. la shows the screw closure according to the inven- 
tion in a sectional view containing the axis, on an enlarged 
scale, 

FIG. lb shows a side view of the screw closure of FIG. la, 
approximately in original size, and 

FIG. 2 shows the closure of FIG. 1 in the same axial 
sectional plane but in a condition of being screwed onto a 
bottle neck. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. la shows the screw closure according to the 
invention, in a longitudinal section containing the axis 
thereof. The screw closure substantially comprises a cylin- 
drical peripheral portion 1 with a top plate portion 2 which 
is integrally joined thereto and which is approximately in the 
shape of a circular disc. An anti-tamper and tear-off band 7 
is also attached to the free end of the cylindrical peripheral 
portion 1, also in one piece with the peripheral portion 1. 
The an ti- tamper and tear-off band 7, by unscrewing of the 
screw cap, is torn open by a bottle or tears off the peripheral 
portion 1 and thus identifies that the bottle has already been 
opened. 

The cylindrical peripheral portion 1 has an internal 
screwthread 8 which is interrupted in portions thereof, while 
on its outside it has gripping knurling 9 which is intended to 
make it easier to apply torque when gripping the closure cap 
with the fingers. 

The two elements which afford sealing integrity with the 
bottle neck are the cylindrical sealing strip 4 which extends 
in an annular configuration around the closure and the 
sealing olive 3 which also extends in an annular configura- 
tion and parallel to the sealing strip 4, As can be seen, the 
outside wall of the sealing strip 4 and the inside wall of the 
cylindrical sealing olive 3 extend straight in the cross- 
sectional view and are thus fairly precisely cylindrical. The 
inside wall of the cylindrical sealing strip 4 having an inside 
diameter 2r 2 , which clearly smaller than an outside diameter 
D of the bottle neck (FIG. 2), extends parallel to the axis of 
the closure, only over a relatively short portion, and is then 
rounded-off in the direction of the free end 21 and extends 
inclinedly outwardly. The outside wall of the cylindrical 
olive 3 has a bead or ridge 6 which is shallow in cross- 
section, approximately in the form of an obtuse -angled 
triangle, wherein the obtuse angle of the obtuse- angled 
triangle defines the maximum outside diameter of the bead 
or projection 3 and axially, approximately coincides with the 
free end 21 of the sealing strip 4. Then, towards the top plate 
portion 2, the outside wall of the cylindrical sealing olive 3, 
starting from the bead or ridge, extends approximately 
parallel to the end portion which extends in an inclined and 
rounded-off configuration, before it again extends approxi- 
mately parallel to the axis and then follows an arcuate path 
to blend into the inside wall of the sealing strip 4. The 
mutually facing surfaces of the sealing strip 4 and the sealing 
olive 3 extend parallel over the greatest part of the axial 
length of the sealing strip 4. 

The axial length of the sealing olive 3 is greater than the 
axial length of the sealing strip 4 by at least 50% and 
preferably by about 100%. 

The deviations of the hollow-cylindrical shape of the 
sealing olive 3 and the sealing strip 4 are substantially 
limited to the outside wall 12 of the sealing olive and the 
inside wall 13 of the sealing strip 4. 
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In cross-section therefore the hollow space or cavity 14 
which is formed between the sealing olive 3 and the sealing 
strip 4 is of a narrow configuration which is slightly con- 
cavely curved and rounded-off at the top, and the hollow 

5 space or cavity is open at its lower end and closed at the top. 
The internal spacing (^-RJ between the sealing strip 4 and 
the sealing olive 3 in the sealing region is less than two thirds 
and optionally less than half the thickness |D-d| (FIG. 2) of 
the bottle neck 10. In that arrangement, in terms of cross- 

10 section, the hollow space or cavity 14 which extends in a 
slightly curved configuration from bottom to top, is of a 
substantially constant width and decreases in width only at 
its upper closed and rounded-off end, while the upper 
portion, with respect to the axis of the closure, is almost 

15 cylindrical and the lower portion enlarges outwardly in a 
conical configuration. The axial length of the hollow space 
or cavity which is markedly narrower than the thickness of 
the associated bottle neck is defined by the length of the 
outer sealing strip 4 which is in turn relatively short so that, 

20 in the condition of being screwed onto a bottle neck, it thus 
just completely embraces the outer, rounded-off edge 15 
(FIG. 2) of the bottle neck. That means that the narrow 
hollow space or cavity 14 between the sealing olive 3 and 
the sealing strip 4 remains axially correspondingly short, 

25 which facilitates the manufacturing operation and also 
makes the configuration of a suitable injection molding tool 
simpler. In specific terms, this hollow space or cavity 14 is 
of an axial depth (corresponding to the axial length of the 
sealing strip) of less than 4 mm, preferably less than 3 mm, 

30 and in particular about 2 to 2.5 mm. 

FIG. lb shows a side view of the closure in approximately 
natural size. The drawing clearly shows the knurling 9 on the 
outside of the screw cap, which is intended to make it easier 
to screw the closure on and off, as well as the lower 

35 anti-tamper and tear-off band 7. In other respects the closure 
is shown in FIGS. 1 and 2 precisely true to scale, the 
dimension R a being somewhat less than 31 mm. Because the 
view is shown to scale, that dimension can be used as a basis 
for exactly deriving all other dimensions, and the absolute 

40 and relative dimensions of all elements are disclosed in the 
Figures, by virtue of the views being true to scale. It will be 
appreciated however that the invention is not limited to 
observing the absolute and relative dimensions of the indi- 
vidual elements of the closure cap. 

45 The free end of the sealing olive 3 is also clearly rounded- 
off so that, when the free end of the olive 3 meets a bottle 
neck, the free end of the sealing olive 3 slides away and is 
urged inwardly. FIG. 2 shows the plastic screw closure once 
again in the same sectional plane, but in the condition of the 

50 internal screwthread 8 being screwed fast onto an external 
screwthread 11 of a bottle neck 10. It will be seen that the 
sealing olive 3 is urged inwardly by virtue of its rounded-off 
free end coming into engagement with the end face of the 
bottle neck 10, while the bead 6 bears against the inner 

55 cylindrical surface 16 of the bottle neck. It will be seen that 
in this case the cylindrical olive 3 is displaced inwardly and 
compressed so that a corresponding elastic return force is 
produced, which provides for a firm sealing engagement by 
bearing sealingly against the inside surface 16 of the inner 

60 edge 17 of the bottle neck 10. 

At the upper outer edge 13 of the bottle neck, sealing 
integrity is afforded by virtue of engagement with the sealing 
strip 4 which, when its free rounded-off or bevelled end 
comes into engagement with the end face of the bottle neck, 

65 is displaced outwardly and is then clamped between the 
outside surface 18 of the bottle neck and a cylindrical bead 
5 and is drawn by the bead 5, around the upper outer edge 
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13 of the bottle neck. The bead 5, as shown in FIG. la is a top plate portion (2) which is substantially in the form 

provided at the transition between the top plate portion and of a circular disc; 

the peripheral portion of the closure cap and has a substan- a substantially cylindrical peripheral portion (1) extend- 

tially cylindrical inside surface having a diameter of 2R t , of ing from said top plate portion, said peripheral portion 

which is at most equal to and preferably somewhat smaller 5 having a screwthread (8) adapted to cooperate with the 

than the sum of the diameter D of the bottle neck and double threaded bottle neck and a substantially cylindrical 

the thickness of the sealing strip 4. In regard to the details bead (5) adjacent said top plate portion; 

of the good sealing engagement achieved thereby, attention a substantially cylindrical deformable sealing strip (4) 

is directed to DE 41 28 474. As the sealing olive 3 is extending axially from said top plate portion (2) inward 

markedly thicker and preferably approximately twice as 10 of said bead and having an inside diameter (2r2) which 

thick (without having regard to the bead) as the sealing strip is smaller than the outside diameter (D) of the thread 

4, the preferred embodiment of the invention provides that bottle neck; and 

the outside diameter 2R a of the sealing olive in the region in a substantially cylindrical sealing olive (3) extending 

which it comes into engagement with the upper edge 17 of axially from said top plate portion (2) inward of said 

the bottle neck involves a smaller difference in relation to the 1S deformable sealing strip (4) and having, at least at a 

inside diameter d of the edge of the bottle neck in that region portion substantially opposite said deformable sealing 

than the sealing strip 4 with its inside surface relative to the stri P> an outside diameter (2R1) greater than the inside 

outside edge of the neck of the bottle as, with the same force diameter (d) of the threaded bottle neck (10), 

acting, the sealing strip 4 is more easily deformable than the wherei i D when said closure * fitted onto the threaded 

sealing olive 3. This can also be clearly seen from FIG. 2 and 9n bottleneck: , 

by the comparison with FIG. 1. The difference in diameter S£ud SQa ^ ° hve T 1S adapted to radially deform 

|d-2Rj between the sealing olive and the inner edge of the inwardly and seal at least substanUally along the 

L #i1 i u *u i • * j * u **i mner surface of the threaded bottle neck, 

bottle neck^ when the closure is not screwed onto a bottle sjdd deformable ^ strf is ad d £ radiall 

neck, is only about a third to a quarter of the difference in deform outwardl * kas f „ , F e „ or t / f 

diameter D-2r 2 between the inside surface of the sealing 25 thaQ the radia] deformation of said sealing 

strip and the outer edge of the neck of the bottle. As such, olive and seal at least substantially along the upper 

the deviation |2R,-d| of the outside diameter 2Rj of the outer edge of mc thrcaded bottlc neck> and 

sealing olive 3 from the inside diameter d of the bottle neck said cylindrical bead is adapted to press said sealing 

is markedly less than the deviation 12r 2 -D| of the inside slrip against the threaded bottle aeck< 

diameter 2r 2 of the sealing strip 4 from the outside diameter 30 2 . The plastic screw closure according to claim 1, wherein 

D of the bottle neck. The ratio of the deviations is at least a ^ deviation is i ess than a second deviation, said first 

1:2, preferably 1:3 to 1:5. deviation defined by the absolute difference between said 

Since both, the sealing olive and the sealing strip prefer- outside diameter (2R A ) of said sealing olive (3) and the 

ably comprise the plastic material of the closure, they enjoy ms j de diameter (d) of the bottle neck (10), and said second 

sufficient elasticity to be urged away by the edge of the bottle 35 deviation defined by the absolute difference between said 

neck when the closure is fitted onto the bottle and is screwed i ns i de diameter (2r 2 ) of the sealing strip (4) and the outside 

fast, while however coming into very firm sealing engage- diameter (D) of the bottle neck (10). 

ment with the upper edge of the bottle neck, by virtue of the 3. The plastic screw closure according to claim 2, wherein 

elastic return forces which occur in that case. a rat i 0 between said first and second deviations is at least 

Hie closure according to the invention provides that both 40 1:2. 

the upper outer edge and also the inside surface of the mouth 4. The plastic screw closure according to claim 2, wherein 

of the bottle neck is gripped and sealed between two a ratio between said first and second deviations is from about 

mutually oppositely disposed sealing elements. The arrange- 1:3 to about 1 :5. 

ment thus affords two virtually equivalent seals which are 5. The plastic screw closure according to claim 1, wherein 

independent of each other so that, in the event of damage, 45 a spacing (^-RJ between said sealing strip (4) and the 

deformation or deviations in tolerances of the upper edge of sealing olive (3) is less than half the thickness of the bottle 

the bottle neck having remained unnoticed, there is still a neck (10) in the region in which said closure comes into 

relatively great probability that at least one of the two seals scaling engagement with the bottle neck, 

ensures adequate sealing integrity, as it is improbable that 6. The plastic screw closure according to claim 1, wherein 

damage or deformation which involves both the upper outer 50 a spacing (r 2 -Ri) between said sealing strip (4) and the 

edge and also the upper inside surface of the edge of the sealing olive (3) is less than two thirds the thickness of the 

bottle neck remains unnoticed. bottle neck (10) in the region in which said closure comes 

In addition the bottle neck applies to the two sealing into sealing engagement with the bottle neck, 

elements, radially opposed forces which substantially neu- 7. The plastic screw closure according to claim 1, wherein 

tralise each other. That ensures that the top plate portion (or 55 said sealing olive (3) includes, on an outside wall thereof, a 

end portion of the closure cap) which carries those forces in shallow bead (d) with a cross-section of an obtuse-angled 

the case of conventional seals which are in contact at one triangle. 

side does not yield to those forces due to a slow flow or creep 8. The plastic screw closure according to claim 7, wherein 

phenomenon, so that the sealing engagement does not said sealing olive (3) at its free end, extends in cross-section 

become gradually weaker. 60 in a rounded-off and/or beveled configuration which permits 

What is claimed is: said sealing olive to be urged radially inwardly upon axial 

1. A plastic screw closure intended for sealing a bottle movement of said screw closure onto the bottle neck, 

with a threaded bottle neck (10) having an outside diameter 9. The plastic screw closure according to claim 1, wherein 

(D), an inside diameter (d), a thickness (l/2|D-d[) defined said sealing strip (4) extends in a rounded-off and/or beveled 

therebetween, an upper outer edge, and an inner surface, said 65 configuration which permits said sealing strip (4) to be urged 

screw closure, before being secured on the bottle neck to radially outwards upon axial movement of said screw ck> 

which said closure is to be apptied, comprising: sure onto the bottle neck. 
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10. The plastic screw closure according to claim 1, 
wherein deviations in shape between said substantially 
cylindrical sealing olive (3) and said substantially cylindri- 
cal sealing strip (4) are substantially limited to an outside 
wall (12) of said sealing olive and an inside wall (13) of said 5 
sealing strip. 

11. The plastic screw closure according to claim 10, 
wherein said inside wall (13) of said sealing strip (4) and 
said outside wall (12) of said sealing olive (3) extend 
substantially parallel over the greater part of the axial length 10 
of the sealing strip. 

12. The plastic screw closure according to claim 1, 
wherein the axial length of said sealing olive (3) is greater 
than the axial length of the sealing strip (4) by at least 50 
percent. is 

13. The plastic screw closure according to claim 1, 
wherein the axial length of said sealing olive (3) is greater 
than the axial length of the sealing strip (4) by at about 100 
percent. 

14. The plastic screw closure according to claim 1, 20 
wherein the mean thickness of said sealing olive (3) is at 
least twice the thickness of said sealing strip (4). 

15. The plastic screw closure according to claim 14, 
wherein said closure is produced in one piece from a 
homogenous material. 25 

16. The plastic screw closure according to claim 1, 
wherein said closure is produced in one piece from a 
homogenous material. 

17. The plastic screw closure according to claim 1, 
wherein said peripheral portion (1) at a lower edge includes 30 
an anti-tamper and tear-off band (7). 
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18. The plastic screw closure according to claim 1, 
wherein said surface diameter (2R,) of said bead (5) is 
smaller than the sum of the outside diameter (D) of the bottle 
neck and double the thickness of said sealing strip (4). 

19. A plastic screw closure intended for sealing a bottle 
with a threaded bottle neck (10) having an outside diameter 
(D), an inside diameter (d), a thickness (l/2|D-d|) defined 
therebetween, an upper outer edge, and an inner surface, said 
screw closure, before being secured on the bottle neck to 
which said closure is to be applied, comprising: 

a top plate portion (2) which is substantially in the form 

of a circular disc; 
a substantially cylindrical peripheral portion (1) extend- 
ing from said top plate portion, said peripheral portion 
having a substantially cylindrical bead (5), adjacent 
said top plate portion, and a screwthread (8) adapted to 
cooperate with the threaded bottle neck; 
a substantially cylindrical deformable sealing strip (4) 
extending axially from said top plate portion (2) inward 
of said bead (5) and having a free end and an inside 
diameter (2r2) which is smaller than the outside diam- 
eter (D) of the threaded bottle neck; and 
a substantially cylindrical sealing olive (3) extending 
axially from said top plate portion (2) inward of said 
deformable sealing strip (4) and having, at least at a 
portion substantially opposite said free end of said 
deformable sealing strip, an outside diameter (2R1) 
greater than the inside diameter (d) of the threaded 
bottle neck (10). 

* * * * * 
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